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Before prescribing, please con- 
= sult complete product information, a 
-summary of which follows: 

x Indications: Tension and anxiety 
states; somatic complaints which are 
concomitants of emotional factors; 
psychoneurotic states manifested by 
Bic tension, anxiety, apprehension, fa- 

= tigue, depressive symptoms or agita- 
tion; symptomatic relief of acute 
agitation, tremor, delirium tremens 
and hallucinosis due to acute alcohol 
= withdrawal; adjunctively in: relief of 
= skeletal muscle spasm due to reflex 
spasm to local pathology; spasticity 
~ caused by upper motor neuron dis- 
orders; athetosis; stiff-man syn- 
drome; tetanus; status epilepticus 
and severe recurrent seizures; 
= anxiety prior to gastroscopy, esoph- 
3 bags agoscopy, and surgical procedures; 
= cardioversion (1.V.). 
x Contraindicated: In infants; in 
patients with known hypersensi- 
_ tivity to the drug; in acute narrow 
angle glaucoma; may be used in 
-~ patients with open angle glaucoma 
-receiving appropriate therapy. 
Warnings: Inject I.V. slowly, 
directly into vein; take at least one 
~ minute for each 5 mg (1 ml) given. 
Do not mix or dilute with other solu- 
tions or drugs. Do not add to I.V. 
fluids. Rare reports of apnea or car- 
diac arrest noted, usually following 
LV. administration, especially in 
elderly or very ill and those with 
limited pulmonary reserve; duration 
is brief; resuscitative facilities 
should be available. Not recom- 
mended as sole treatment for psy- 
chotic or severely depressed patients. 
Should not be administered to pa- 
tients in shock, coma, acute alco- 
holic intoxication with depression 
of vital signs. Caution against haz- 
ardous occupations requiring com- 
plete mental alertness. Advise 
against simultaneous ingestion of 
| alcohol and other CNS depressants. 
.. Withdrawal symptoms (similar to 
those with barbiturates and alcohol) 
have ocgurred following abrupt dis- 
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Induces satisfactory or light sleep, from whi 


Can reduce recall of procedure. 


continuance (convulsions, tremor, 
abdominal and muscle cramps, vom- 
iting and sweating). Keep addiction- 
prone individuals under careful 
surveillance because of their predis- 
position to habituation and depen- 
dence. In pregnancy, lactation or 
women of childbearing age, weigh 
potential benefit against possible 
hazard to mother and child. 
Precautions: If combined with 
other psychotropics or anticonvul- 
sants, carefully consider individual 
pharmacologic effects — particularly 
with known compounds which may 
potentiate action of Valium, such as 
phenothiazines, narcotics, barbitu- 
rates, MAO inhibitors and other 
antidepressants. Usual precautions 
indicated in patients severely de- 
pressed, or with latent depression, 
or with suicidal tendencies. Observe 
usual precautions in impaired renal 
or hepatic function. Not recom- 
mended for bronchoscopy, laryngos- 
copy, obstetrical use, or in diagnostic 
procedures other than gastroscopy 
and esophagoscopy. Laryngospasm 
and increased cough reflex are pos- 
sible during gastroscopy; necessary 
countermeasures should be available. 
Hypotension or muscular weakness 
possible, particularly when used 
with narcotics, barbiturates or al- 
cohol. Since effect with narcotics 
may be additive, appropriate reduc- 
tion in narcotic dosage is possible. 
Use lower doses (2 to 5 mg) for elderly 
and debilitated. Safety and efficacy 
in children under 12 not established. 
Side Effects: Drowsiness, fa- 
tigue, ataxia, confusion, depression, 
constipation, dysarthria, diplopia, 
headache, hypoactivity, hiccups, 
hypotension, incontinence, jaundice, 
nausea, changes in libido, changes 
in salivation, phlebitis at injection 
site, urinary retention, skin rash, 
syncope, slurred speech, urticaria, 
tremor, vertigo, blurred vision. Para- 
doxical reactions such as acute 
hyperexcited states, anxie+y, hallu- 
cinations, increased muscle spas- 





M diazepam 
ready-to-use 2ml Tel-EJect (disposable syringes) 
1o-ml vials > (5 mg/ml) 


2-ml ampuls 


Can ease undue preoperative tension and anxiety. 
Calming effect is usually prompt and pronounced. 
ch patient is easily aroused to follow instruct 


Rarely produces significant changes in vital signs. 

















ticity, insomnia, rage, sleep d 
turbances and stimulation ha — 
reported; should these occur, 
the drug should be discontin 
Isolated reports of neutrope 
jaundice; periodic blood coun 
liver function tests advisable 
long-term therapy. Minor EE 
changes, usually low-voltage : 
activity, of no known signific 

Dosage: Usual initial a 
dose is 2 to 10 mg I.M. or I.V., 
depending on indication for u 
Lower doses (usually 2 to 5 m 
slow dosage increase for elder 
debilitated patients and when 
tive drugs are added. (See Presi 
tions and Adverse Reactions.) 
gastroscopy and esophagoscop 
5 to 10 mg, I.M. or I.V., 30 min. 
to procedure. As preoperative 
cation, 10 mg, I.M., 1 to 2 hour 
before surgery. In cardioversi 
5 to 15 mg, I.V., within 5 to 10 
prior to procedure. Give I.V. i 
tions slowly; take at least 1 mi 
for each 5 mg (1 ml). 

In acute conditions, inje 
may be repeated within 1 hour 
though interval of 3 to 4 hours - 
usually satisfactory; not more 
30 mg should be given within 8-. 
period. Once acute symptomato 
has been properly controlled wis 
injectable form, patient may be 
placed on oral form if further t 
ment is required. 

Supplied: Valium® (diazeya 
Ampuls, 2 ml, boxes of 10; Vials, ` 
ml, boxes of 1; Tel-E-Ject™ (dispc 
able syringes), 2 ml, boxes of 10. E 
ml contains 5 mg diazepam, com 
pounded with 40% propylene gly 
10% ethyl alcohol, 5% sodium ber 
ate and benzoic acid as buffers, a 
1.5% benzyl alcohol as preservati 
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Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, N.J. 07110 

















Injectable Valium (diazepam) is a useful 
premedicant for reducing undue anxiety. 
Recall of preoperative procedures is markedly 
diminished. When given in conjunction with 
narcotics, a reduction of narcotic dosage should 
be considered. (See prescribing information.) 
Injectable Valium should not be mixed with 
other drugs, solutions, or fluids. The new 10-mg 
disposable syringe can help you observe this 
precaution at the same time it helps assure 
aseptic handling. Injectable Valium seldom 
significantly alters vital signs. Nevertheless, 
there have been infrequent reports of 
hypotension and rare reports of apnea and 
cardiac arrest, usually following I.V. 
administration. Resuscitative facilities should 
be available. 

To relieve excessive preoperative anxiety, 
remember Injectable Valium (5 mg/ml) 2-ml 

te PER E ampuls,10-ml vials, 2-ml Tel-E-Ject™ (disposable 
/ syringes). 


> 
Ao en a 


A- ? 





h eall of the preoperative procedure. 


~ LIBR Ap 
PAD, 


9 


Please see the following page for a summary of product information. ` ~ 
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Surgical Córreètion of Renovascular Hypertension Followin, 
Renal Allotransplantation 

Richard M. Margules, MD; Folkert O. Belzer, MD; and 

Samuel L. Kountz, MD, San Francisco. 


important to avoid damage to arteries at time of t 


Selective Angiography as a Diagnostic Aid in Acute 
Massive Gastrointestinal Bleeding 
Joseph Abu-dalu, MD; Israel Urca, MD; and Izchak Gant, MD, 
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~ Technique has clearly come of age. 


Subclavian Revascularization by Means of a Subcutaneous 
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Hemodynamic defect corrected in three patients. 
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Harold A. Mitty, MD; and Milton J. Brothers, MD, New York 


Bypass patent 13 months later. 


Rapid Tracheal Injury by Cuffed Airways and Healing With : 
Loss of Ciliated Epithelium 
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Some degree of erosion found in all intubated pati ent 
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Objective evidence in favor of elastic stockings. | 
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Michael L. Steer, MD; Alan J. Spotnitz, MD; Steven t. Cohen, MD; 
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False negative tests occurred in one third of patients. 
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No treatment effective: emphasis on prevention should be: e unrelenting. : 
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Cholestasis Associated With Long-Term Parenteral 
Hyperalimentation 
Robert J. Touloukian, MD, and S. Evans Downing, MD, New Haven, Con 
A defect of bile secretion seems likely. 
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AFP values correlate with size of hepatic tumor. 
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Acidity is the more important. 
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Anterior Tibial Compartment Syndrome Following Muscle 
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Stern warning against simple closure of hernia. 


Contents continued on p 6. 











hen parenteral analgesia 
is no longer required, 
Empirin Compound with 
Code ne usually provides the 
needed. 






Sutures 






i prescribing convenience: 

| S&D to 5 refills in6 months, 
at your discretion (unless 
restricted by state law); by 
telephone order in many states. 


Empirin Compound with 
» Codeine No. 3, codeine 
phosphate* 32.4 mg. (gr. 14); 
No. 4, codeine phosphate* 
© 64.8 me. (gr. 1).*Warning— 
«may be habit-forming. Each 
`a tablet also contains: aspirin 
à 8f.3%4, phenacetin gr. 21%, 
È  gaffeine gr. y, 








Burroughs Wellcome Co. 
| Research Triangle Park ee 
rolina 27709 








Metasta ic M duilary Thyroid Carcinoma: 
Thyrocalcitonin Content by Bioassay 


V castes and surrounding tissues rich in TCT. 


scu f ar - Disease of the Segmental Renal Arteries: 
tment by: Graduated internal Dilatation 
amis, MD; Paul E. Stanton, MD; John P. Wilson, MD; and 
blin Letton, MD, Atlanta l 


: Arteriogram and blood pressure normal one year later. 


theterization of a Thrombosed Vein 
Wayne; MD, and Anthony J: Carnazzo, MD, Omaha 


Infusions passed rapidly into adjacent deep vein. 
R DEPARTMENTS 


Colon sad Rectum 
‘Felix Feraru, ‘MD; Simra Shein, MD; and Harold Freeman, MD, Brooklyn, NY 


s rgical Treatment o Hyperparathyroidism (Bruining) 
Reviewed by Chiu-A' Wang; MD, Boston 


Eei Room Gre (Eckert, ed.) 
. Reviewed by Rober’: Rutherford, MD, Denver 


Not nous Hyper ita ion (Cowan and Scheetz, eds.) 


“Reviewed by Aired tgan; MD, Boston 


Beecham-Massengill 


“Pharmaceuticals ...........-118 


: Burroughs Wellcome Company .. 5 


Eaton Laboratories ........ 


Endo Laboratories, Inc. .... 
F 


Fleet, C.B., Company, Ine. ..... 10 


Kimberly-Clark Corporation .... 


Koenigkramer .......--> 


Lederle Laboratories .. 
Lilly, Eli & Company .......... 5 


M- 


Mead Johnson & Company ee 66-6 


P 


Pfizer Laboratories I Division 


Pfizer, Ine, 2.00.6 c <, 180-82. ' 


Purduė Frederick Company”. . 


R 


Roche Laboratories, ivi 
Hoffmann-LaRoche, 


.. 2nd ‘Cover-2, 28- 29,5) 


8rd Cover-4th: Cover 1 








e 


RETA DINE 


rosol spra) 


vidone-jiodine 


â 


‘i 

forming, monata nae Pj 
rics. A broad sp wt 

a ready to 0% 


yy ncee | Microbicidal power of a BE TADINE 
hy Soret A antiseptic was used in decontamination “a 
tai A jsguntt procedures in Apollo 11/12/14 Splashdowns: 


company / tOn 








__ Microbicidal mist for wounds too tender to touch 
The same powerful, broad-spectrum microbicidal action that NASA selected for decontamina- 
tion procedures in the Apollo Splashdowns is available in spray form as an antiseptic germicide 


«for lacerations, abrasions, burns, traumatic wounds... decubitus and stasis ulcers... 
~ preparation of the skin before surgery ... disinfection of postsurgical incisions. 


BETADINE Aerosol Spray kills both gram-positive and gram-negative bacteria... kills fungi, 
yeasts, protozoa and viruses... quickly forms a protective film... exerts continuing microbicidal 
action... maintains microbicidal activity in the presence of blood, pus, serum and necrotic tissue. 


~ Virtually nontoxic, nonstinging and nonirritating even to denuded areas, BETADINE Aerosol 
Spray may be used without bandages. Easy to apply, it is especially useful for hard-to-reach 

areas where its microbicidal mist penetrates skin crevices and creases... adheres to irregular 
“body contours. 


4 


urdue Frederick 
d OFYRIGHT: 4872, FRE PURDUE FREDERICK COMPANY, YONKERS, NEW YORK 10701 144072 
- 


to 















19 Longwoo 
ripts eceived’ with the understanding that 
re under simultaneous ‘consideration by another 

cà on. Accepted manuscripts become the permanent 
perty of the ARCHIVES and may not be published else- 
ithout permission from the publisher (AMA). 
ecepted manuscripts are subject to copy editing. 
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an original typescript and two high quality 
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s such as letters to the editor, book reviews, announce- 
ents, ete. All copy (including references, legends, and 
es) must be typed double-spaced on 22 x 28 cm (8% X 
inch), heavy-duty white bond paper. Ample margins 
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tles should be short, specific, and clear. They should 
exceed 75 characters, including punctuation and spaces. 
ubtitle is often useful to shorten the main title. Provide 
rief “running title” on each manuscript page. 
he’ style of writing should conform to acceptable 
glish usage and syntax. Slang, medical jargon, obscure 
bbreviations, and abbreviated phrasing are to be avoided. 
‘Manuscripts reporting the results of experimental in- 
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the effect that informed consent was obtained after the 
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| Authors whose “first”. language is not English should 
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E Postthrombotie Venous Obstruction 
| in the Lower Limb 


natural history of a deep 
in thrombus in any individual 
ng it does not embolize) is 
ined by competition between 
ysis and the slower process 
nization and recanalization. 
plasmin activity is high and 
mall, complete dissolution is 
. However, if there is time for 
ition of the thrombus, per- 
anent anatomic narrowing of the 
en of the vein ensues. Whether 
y recognizable dysfunction re- 
‘om this anatomic narrowing 
on which vein is affected, and 
ow great a length. 
common clinical manifestation 
tous swelling of the entire 
mb, associated with venous 
v obstruction at the level of the 
common femoral, or superficial 
veins. Subcutaneous collater- 
are usually visible, running 
groin of the affected limb 
the other groin, or onto the 


al wall. Phlebography will’ 


rly delineate the site of the 
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obstruction (and also the collateral 
veins). A variety of surgical maneu- 
vers have been proposed to overcome 
this form of venous obstruction. Local 
venoplasty' and free saphenous vein 
bypass grafts** appear to have been 
only modestly successful. The use of 
the contralateral saphenous vein as a 
crossed bypass has been more often 
employed. Palma and Esperón‘ ap- 
pear to have been the first to describe 
this procedure, and a small group of 
enthusiasts such as Dale, Harris,’ 
Izquierdo,’ and Husni? have reported 
its successful use. In a high propor- 
tion of cases the transplanted vein 
has remained patent, and in these pa- 
tients there has been a corresponding 
and often dramatic relief of lower 
limb swelling. 

There is another circumstance in 
which continuing venous obstruction 
in the lower limb is important. Post- 
thrombotic destruction of the valves 
of calf perforating veins, leading to 
local venous hypertension and ulcera- 
tion at the ankle, is a common en- 


tity. What is not so often recogr 

is that there may 
thrombotic venous ob: 

in the leg (in the pop itea 
perficial femoral veins), an 

lated perforating and great apl 
nous veins are therefore acting as c 
laterals. If they are excised i 

ation with a Linton-type'® procedur 
the effects of the proximal venous 
struction may be magnified. 
and technically easy solution 
problem was first described b 

ren and Thayer, who di 
popliteal vein below the lev 
thrombotic occlusion and joi 
end-to-end to the proximal 
saphenous vein. Husni later de- 
scribed 21 patients in whom the di- 
vided great saphenous vein 
joined end-to-side. to the popli 
posterior tibial). vein: 

raphy showed the a 

patent in nine of 1 

related well with a low 

bulatory venous pressure, an 
clinical improvement. This type of 
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the paucity of published work ` 











ems likely that bypass procedures 
hronic venous obstruction are 
“undenutilized. Patients. with 
mically swollen lower limbs that 

be due to venous obstruction, or 
h great saphenous varicose veins 

-could be acting as collaterals, 
considered as possible can- 
for vein bypass. However, if 
-results are to be obtained, 
urgeon should be aware of cer- 

tential difficulties. First-class 
necessary to delin- 
te and extent of deep 
ction, and to identify a 
patent deep vein distal to the 
t operation, the lumen 
"apparently normal deep 
e subdivided by septa; 
e hnical ingenuity may be nec- 




































his month tie ARCHIVES carries 
n article by Tan and Murugasu 
. 100-102) on congenital pyloric 
a in siblings. The authors bring 
ntion | to an unusual malformation 
i intestinal tract which 
less than one in 1 million 
{ -atresias of the 
not familial, the 
we rare malfor- 









amily is ir 
his ‘form. of atresia is not. atively 
ear, although a mechanism is be- 


| oi. Mortening of the 
astrointestinal tract. Congenital ob- 
ction of the gastrointestinal tract 
membranous diaphragms is most 
ikely to affect the higher portions of 
the gastrointestinal tract, most com- 
monly the duodenum.: The “wind 
sock” obstruction of the duodenum 
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saphenous. vein riably undergo 


i spasm, and should be reinflated with | 


saline. Whether an antithrombotic 
agent such as heparin sodium or dex- 
tran 70 should be used in the early 
postoperative period is sub judice: 
there exists a hazard that the bypass 
will be compressed by hematoma. It is 
in any case unwise to perform a by- 
pass procedure within six months of 
the original episode of deep vein 
thrombosis. Finally, there is a contin- 
uing need te assess the late end-re- 
sults by phlebography and by ambula- 
tory venous pressure studies, 

Joan LuUDBROOK, ChM, FRACS 

Adelaide, South Australia 
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Congenital Pyloric Atresia 


produced by a distended pyloric dia- 
phragm has been described previ- 
ously. It is of interest that dia- 
phragm-type obstructions of the 
duodenum and pylorus are not usually 
associated with mongolism, in con- 
trast to duodenal atresia in which the 
association is present in over one 
third of the reported cases. 

A clear principle in the manage- 
ment of infants born to mothers with 
polyhydramnios is that intestinal ob- 
struction is presumed present until 
proved otherwise, even though the 
appearance may be normal. A plain x- 
ray film of the abdomen on the day of 
birth in infants with high intestinal 
obstruction will usually yield the cor- 
rect diagnesis without instillation of 
radiographic contrast material. The 
absence of air in the duodenum and 
the entire distal bowel indicates a 
complete obstruction at the level of 
the pylorus. Obstruction slightly more 
distal produces the characteristic 
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“double bubble” appearance observed 
in infants with duodenal atresia. In~ 
fants with such high obstructions 
may pass meconium within the first 
24 hours of life despite the presence 
of a complete atresia. 
Surgical correction of membranous 
diaphragms of the high intestinal 
tract in infants might most easily be 
accomplished by excision of the dia- i 
phragm. If the lumen of the intestine — 
is not sufficiently large at the point of 
the obstruction, a bypassing anasto- — 
mosis, ie, gastroduodenostomy, may 
be necessary. Routine use of gastros- 
tomy tubes in infants. with high in- 
testinal obstruction has been recom- 
mended by most. pediatric surgeons. .. 
Aspiration of gastric air through the 
tube and subsequent graded feedings oe 
to avoid gastric distention. and reo 
gurgitation with possible aspir ation. 
are recommended as routine manage- 
ment in such infants. 
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‘ai es cases of posttransplantation hyper- 
_ tension secondary to arterial stenosis in 
"patients with relatively normal renal func- 





renin levels were “measured and were ele- 
‘ vated. Three stenoses occurred on the donor 
side and one on the recipient side and could 
‘be traced to inclusion of previously clamped 
‘(or snared) vessels in the anastomosis in all 
but the last case. All four anastomoses were 
surgically corrected prior to ischemic dam- 
the graft. 

ne care in resecting areas of vascu- 
age in both donor and recipient ves- 
sels. prior to transplant anastomosis may 
Prevent postoperative hypertension. 





[-ypertension immediately or soon 
. after renal allotransplantation 
May be secondary to ischemic damage 
ig transplantation, vasoconstric- 
on, graft edema, rejection, or lesions 
of the arterial supply to the graft. 
Chronic hypertension after grafting 
may result from rejection, uremia, or 
a stenotic arterial supply to the 
eee" Tn 409 transplants per- 
formed at this medical center during 
ast eight years, four patients 
„developed hypertension associ- 
with stenotic lesions in the main 
al supply to the graft. Because 
ion is reversible, it is important 
erentiate it from nonsurgically 
correctable causes of hypertension be- 
irreversible renal damage occurs. 



























Report of Cases 








; en 21-year-old Oriental man who 
on on hemodialysis for eight months 
stage renal disease secondary to 
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chronic glomerulonephritis received a ca- 
daver renal allograft on Dee 29, 1969. The 
donor organ had been removed at another 
hospital. It was transported in cold Collins 
solution” to this medical center. The donor 
renal artery showed evidence of trauma by 
clamping during nephrectomy, but because 
of its short length, the traumatized site 
was incorporated into the continuous end- 
to-end, hypogastric to renal artery anasto- 
mosis. Total time without circulation was 
four hours, 41 minutes. The kidney per- 
fused well and diuresis occurred during 
surgery. 

The patient was discharged two weeks 
following transplantation with good renal 
function. Blood pressure upon discharge 
was 160/80 mm Hg, serum creatinine level, 
1.1 mg/100 ml, and creatinine clearance 71 
ml/minonaregimenof hydrochlorothiazide, 
100 mg every other day. 

On Jan 29, 1970, a bruit was heard over 
the graft and his blood pressure was 
170/100 mm Hg, but he had normal renal 
function. On Feb 18, he began having 
headaches and blurred vision, and his blood 
pressure rose to 200/120 to 140 mm Hg. He 
was admitted to the hospital, and despite 
treatment with hydralazine hydrochloride, 
guanethidine sulfate, and methyldopa, his 
blood pressure rose to 240/130 mm Hg and 
he began having seizures. 

On Feb 25, a renal arteriogram showed 
stenosis at the site of the anastomosis (Fig 
1). Renal function remained normal (cre- 
atinine level, 1.2 mg/100 ml and creatinine 

clearance 71 ml/min). On March 6, the pa- 
tient underwent resection of the stenotic 
lesion, which was restricted completely to 
the donor side of the anastomosis. Renal 
biopsy revealed no evidence of rejection 
and sections of the old anastomosis re- 
vealed subintimal fibrosis on the donor 
side. Total renin activity at the time of 
surgery before resection by i immunoassay 
was 17.8 ng/ml/3 hr from a peripheral vein 
and 22.5 ng/ml/3 hr from the renal vein 
(normal limits 2 to 10 ng/ml/3 hr) .2:8:7.28-35 

The postoperative course was uncompli- 
cated. When he was discharged two weeks 
later, his blood pressure was 140 to 170/80 


Surg ical oe 


blood pressure rose to 160 to 190/110 to 130 





re 







to 90 mm Hg, creatinine level, 1.4 mg. 
ml.and creatinine clearance 54 
was taking” hydrochlorothiaz 
daily; phenobarbital, 15 mg four 
day; and methyldopa, 500. mg t 

At present his blood pressure 
140/70 to 80:mm Hg, controlled w 
erate amounts of antihypertens 
without dietary restrictions, H 
level remains 1.2 mg/100_ mil, 




























































over his graft. The arteriogram is 
(Fig 2). 
























bilateral renal hypoplasia complies 
pyelonephritis ` underwent ‘bilate 
phrectomy and splenectomy on Oct 
On Oct. 10, related renal allotransp| 
tion (brother) was performed, ‘but | 
of rejection, he underwent transp 
phrectomy on March 9, 1969. Afte 
month on dialysis, he received 
renal graft that had been perf 
Belzer machine for 17% hours Th 
hor artery was anastomosed to. the 
hypogastric artery. (the first kidn ; 
been placed in the right iliac fossa). i 8 
gery the donor renal artery was short wi 
an immediate bifurcation so the cuff of 
tery that had been tied to the perfus 
cannula was not resected but employed 
the anastomosis: (It is our usual practi 
resect the snared cuff of the donor vesse! 
When patient was discharged two weeks 
later, creatinine level was 1.5 mg/100 - m 
creatinine clearance 103 ml/min, and bli 
pressure 140/80 to 90 mm Hg. He was 
ing methyldopa, 500 mg four times a d: 
and . hydrochlorothiazide, 100. mg e 
other day. : 
The patient was readmitted A 
1969. He had gained 5.8 kg” a3 Jb): i: 
creatinine level was 2.1. mg7100: ml, blo 
pressure 130/96 mm Hg. A rejection 
sode was diagnosed. In the hospital his- 











































































































mm Hg and he was started on a regimen. _ 
of hydralazine hydrochloride, guanethidine - 
sulfate, and sblemiolactone. His creatinine 
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Fig 1.—Arteriogram showing arterial ste- 
osis (blood pressure 240/130 mm Hg) 


Fig. 2.—Postoperative arteriogram, ste- 
sis absent (blood pressure 130 to 140/70 
-80.mm Hg) (case 1). 


Fig 3.—Preoperative arteriogram showing 
severe. stenosis (blood pressure 200/150 
mm Hg) (case 2). 
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level fell te 1.4.mg/100 ml and his: blood 
pressure feil to 100 to 130/60 to 70 mm Hg 
by discharge on modest doses of methyl- 
dopa and hydrochlorothiazide. 

He was readmitted to the hospital on Oet 
13. His creatinine level was 1.4 mg/100 ml 
and his bleod pressure was 200/150 mm 
Hg. He hac lost 3.6 kg (8 1b). He again re- 
ceived hydralzaine, and arteriography 
showed marked stenosis of the arterial 
supply to his graft (Fig 3). 

On Oct 23, the stenotic segment was re- 
gected. Pathologie examination showed 
subintimal fibrosis, again predominately 
on the donor side of the anastomosis. 
Biopsy of the kidney showed minimal re- 
jection. 

When he was discharged from the hospi- 
tal, his blood pressure was 120 to 140/90 to 
100 mm Hg, creatinine level, 13 mg/100 
ml, and creatinine clearance 69 ml/min. He 
no longer needed antihypertensive medica- 
tion and the arteriogram showed that the 
stenosis wes greatly decreased (Fig 4). 

At present his blood pressure is 120 to 
140/90 to 100 mm Hg, and the creatinine 
level is 1.4 mg/100 ml. He is no longer on 
antihypertensive medication. 

Cask 3.—A 33-year-old white woman who 
had been on hemodialysis for one month 
for chronic renal failure secondary to glo- 
merulonephritis underwent bilateral ne- 
phrectomy and splenectomy on Aug 18, 
1968. On Aag 23, she received a renal allo- 
graft from her brother. The donor renal 
artery was anastomosed to the recipient’s 
right hypogastric artery. The postopera- 
tive period was complicated by uncon- 
trolled rejection. The kidney was removed 
and replaced with a cadaver graft (stored 


Fig 4.—Postoperative arteriogram show- 
ing marked improvement (blood pressure 
120 to 140/90 to 100 mm Hg) (case 2). 





for five hours, 20 minutes on the Belzer 
machine)" on Sept 21. At surgery the 
right hypogastric artery was clamped just 
proximal to the anastomosis which was re- 
moved with the rejected graft. The resid- 
ual hypogastric artery above the clamp 
was very short so the clamp was moved 
slightly more proximal on the artery, and 
the site of previous clamping was in- 
completely resected, partially incorporat- 
ing it into the new anastomosis. 

The patient did well postoperatively, and 
when she was discharged, her blood pres- 
sure was 140 to 160/80 to 90 mm. Hg, 
creatinine level, 1.1 mg/100 ml, and crea- 
tinine clearance 59 ml/min. Antihyper- 
tensive medication was not prescribed. 
However, her blood pressure then gradu- 
ally rose to 150 to 170/100 to 110 mm Hg 
despite administration of methyldopa, 2 
gm daily, and hydrochlorothiazide, 100 mg 
every other day. 

On Dec 9, 1969, when her creatinine level 
was 0.9 mg/100 ml, creatinine clearance 
102 ml/min, and her blood pressure was 
160/100 mm Hg, an open renal biopsy was 
performed which showed mild interstitial 
fibrosis. Over the next ten weeks her blood 
pressure gradually rose to 210/130 mm Hg 
and a bruit developed over the graft. 
Creatinine level remained 1.1 mg/100 ml 
and creatinine clearance 59 ml/min. Arte- 
riography showed stenosis of the hypo- 
gastric artery proximal to the anastomosis 
(Fig 5). On Oct 18, 1970, angiotensin ITI ac- 
tivity by bioassay in a peripheral vein was 
2.9 ng/ml/hr (normal limits 1 to 2 
ng/ml/hr),257:269 9899 

On Oct 19, 1970, resection of the anasto- 
mosis was performed with ligation of the 


Fig 5.~Preoperative arteriogram showing 
stenosis of a short hypogastric artery (blood 
pressure 210/130 mm Hg) (case 3). 
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graft was Tevas- 


blood pressure fell to 130 to 160/80 
mm Hg. She was taking guanethi- 
sulfate, 5 mg daily, and methyldopa, 
g twice daily. Her creatinine clear- 
was 56 ml/min when she was dis- 
red from the hospital. 
_ Six months later an arteriogram showed 
ed improvement (Fig 6). Her blood 
pressure remained 140/95 mm Hg on mod- 
est doses of antihypertensive medication 
and no dietary restrictions. She is still tak- 
ing these drugs and her blood pressure is 
“stable. 
Case 4.~A. 30-year-old black man who 
had been on dialysis for two years for end- 
stage renal disease secondary to chronic 
glomerulonephritis received a renal allo- 
graft from his sister on Aug 31, 1971. His 
postoperative course was complicated by a 
ild, easily reversed allograft rejection. 
When he was discharged, he was taking 
‘spironolactone, 25 mg, and hydrochlo- 
rothiazide, 50 mg, twice daily. His crea- 
ine level was 1.9 mg/100 ml, creatinine 
clearance 60 ml/min, and blood pressure 
120 to 130/70 to 80 mm Hg. 
‘His blood pressure gradually rose to 
170/120 mm Hg despite the administration 
gm per day of methyldopa. 
































i 6.—Postoperative arteriogram with 

; saphenous vein in place with two minor 
‘anastomotic stenoses (blood pressure 
95: mm Hg) (case 3). 
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He was readmitted on Feb 22, 1972. Ar- 


arterial supply to the graft (Fig 7). On Feb 
25, surgical exploration showed stenosis on 
the donor side of the graft arterial supply 
which was repaired by patch angioplasty. 

His postoperative course was benign and 
when he was discharged, his creatinine 
level was 2.1 mg/100 ml, creatinine clear- 
ance 54 ml/min, and blood pressure 130 to 
160/80 to 100 mm Hg. He did not take anti- 
hypertensive medications. 

When last seen in the clinic, he was well, 
although a follow-up arteriogram has not 
been obtained. 


Comment 


Hypertension after renal transplan- 
tation is common and may be traced 
to rejection, anastomotic stenosis, or 
overdoses of steroids.’ Arteriogra- 
phy has proved helpful in deter- 
mining the cause.'*#2211015 Hyperten- 
sion in the presence of relatively 
normal renal function, which cannot 
be controlled by large doses of antihy- 
pertensive medication, should be in- 
vestigated for the possibility of a re- 
versible stenotic lesion of the renal 
artery.*7-'°'*21.28 Plasma renin levels 
may be of some help in establishing 
the diagnosis, though one should bear 
in mind that peripheral renin might 


Fig 7.—Preoperative arteriogram showing 
stenosis (blood pressure 170/120 mm Hg) 
(case 4). 


teriography showed severe stenosis. of the — 





not echo renal 
both are know 
tion .2:4-7:23.28-34/46 
Several reports o 
plantation stenosis ha 
lished. In all cases, t 
specimen had a similar p 
appearance, eg, subintim 
and intimal proliferatio 
This picture is strikingly si 
that noted in smaller rena 
undergoing chronic rejection 
most common cause of 
plantation hypertension.” ne 
Several mechanisms havi 
tulated as causing stent 
mal dissection during perf 
chanical “tucking” of one or 
arteries during anastomosis, re 
to suture material and vascula 
tion.: The four cases 
here are unusual in that at 
the stenotic area was limited 
donor side in cases 1, 2; and 4 ar 
the recipient side in case 3. In ca: 
2, and 3, the cause may have been 
sel damage by clamping (or in a 
by snaring) in the anastomosi 
fact that in case 3 the recipient 
only was involved but the patho 
findings were the same makes | 
ized rejection of a traumatized 
unlikely. Indeed, in all three cas 
site of crush injury was the site of t 
future vascular stenosis. In th 
case, no known trauma occurre 
the fact that the findings were lim 
ited to only one side of the anasto- 
mosis makes one suspicious, = 
Regardless of the cause of the si 
nosis, in all previously reported cas 
and in the four cases presented 
early surgical intervention reve 
the hypertension and interrupted t 
progression of the stenosis be 
permanent ischemic aim 





































































































































though the incidence. P surgically cor: 
rectable lesions is low, it is importan 
to make the correct diane l 











secting all traumatized tissue 


vessels prior to an anastomo; 











nosis. Early diagnosis: before pero 
manent ischemic renal damage” and 
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Five patients. had- massive hemorrhage 
from gastric or duodenal ulcers; in four of 
„them selective angiography was performed 
rder to locate the site of bleeding. At lap- 
<, -arotomy the bleeding. was promptly found 
` it with. in. the fifth patient, who had 
no angiography done for technical reasons, 
there were difficulties finding the source of 
the hemorrhage. 
In certain patients. with severe gastroin- 
testinal bleeding selective celiac angiogra- 
a definite place as a diganostic aid 
and also as a means of locating the site of 






















A nsiderable problem sometimes 
. faced by the clinician is the 
diagnosis and location of the source 
feaeute massive bleeding from the 
upper gastrointestinal tract. It is 
„well-known that such bleeding may 
occur without any previous problems. 
: For such cases selective angiogra- 
phy was first used as a diagnostic aid 
in 1963, as reported by Nusbaum and 
baum.’ its use was introduced in this 
_ elinie in 1969 and the following report 
presents our experience with the pro- 


‘Report of Cases 


A 58-year-old man had an oper- 
a perforated ulcer 2% years ago. 
foration was sutured. Six months 
otomy and gastroenterostomy 
performed, because of ulcer com- 
plaints, — 

Twelve months ago he arrived in Israel 
and ained of loss of body weight of 








requests to Surgical Department “B,” 
Hospital, Petah Tiqva, Israel (Dr. 
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d in Acute Massive 
strointestinal Bleeding 


Joseph Abu-dalu, MD; Israel Urca, MD; and 
Tnchak Garti, MD, Petah Tiqva and Tel Aviv, Israel 


more than 15 kg (33 Ib). At physicial exam- 
ination a lump was found in the right sub- 
mandibular fossa, which, at histological ex- 
amination, proved to be a reticulum cell 
sarcoma. After x-ray treatment of 2,400 
roentgens the lump disappeared. No evi- 
dence of malignancy was found in other 
sites. Cyclophosphamide (Endoxan) (100 
mg a day) together with vincristine sulfate 
(0.5 mg a day), was administered intrave- 
nously. His condition improved and he 
gained weight. 

Six months later a large tumor was pal- 
pated in the epigastric area and the right 
hypochondrium; it was fixed and a little 
tender. X-ray films showed evidence of 
stomach involvement by malignancy. Bi- 
opsy done during laparotomy showed retic- 
ulum cell sarcoma. Radiotherapy was 
given which resulted in almost complete 
disappearance of the tumor. 

Two months later he was admitted with 
severe melena and hematemesis. The pa- 
tient was given 12 pt of blood; there was no 
change in his general condition and no ces- 
sation of the bleeding. Physical examina- 
tion was completely negative; no tumors 
were palpable. Selective angiography (Fig 
1) showed extravasation in the prepyloric 
region. At laparotomy the peritoneal cay- 
ity was almost completely stuck by adhe- 
sions. The stomach was full of blood clots 










Fig 1.—Extravasation appears at pancreatoducdenal site (case 1). 
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but free blood was also found i 
toneum. The stomach wall w 
friable at the pyloric region, w 
bleeding was brisk. The source of blee 
was sutured and the abdomen was c 
with drainage. The patient was wel 
the first four days and he bh 
stopped. On the fifth day postoperative 
duodenal fistula began to prod 
ing amounts of biliary and pa 
juices. Replacement therapy was 
quately given for ten more days, w 
seemed that the amounts of f 
gan to lessen. During the third 
operatively, the operative wour 
eventration occurred. The pa 
erated upon immediately.. Perstoniti 
sued and the patient died five days la 
CASE 2—A 55-year-old man was op 
ated upon in the neurosurgical depar: 
for malignant lymphoma of the 
frontoparietal region. After the op 
cerebral edema was evident aud | 7 
tient was given steroid therapy. 
Ten days after craniotomy severe | 
matemesis and melena appeared 












































with difficulty at 90/60 mm Hg. Acute 
ceration was diagnosed but its location 
unknown. The number of ulcerations 
sponsible for the massive hemorrha; 
also unknown. Selective celiac angiograp 
revealed extravasation at the level of t 
right gastroduodenal artery, correspon 
ing to the second part of the duode 
(Fig 2, center and right; Fig 2, is 
early photo which does not ye: show ex- 
travasation). j 
At laparotomy an acute, actively bleed 
ing ulcer was found on the posterior 
of the duodenum. Suture of the ulcer wi 
vagotomy, hemigastrectomy, and’ anterior 
gastroentero-anastomosis were performed 
The postoperative course was uneven 
ful. At follow-up, one-half year later, the 




























































patient was feeling well. 

‘ASE 3.—A 26-year-old married man 
h no children was admitted. Forty-eight 
ours before admission the patient felt 
ral weakness, dizziness, slight abdom- 
ial discomfort, and passed a few diar- 
1eal stools. A few hours before he fainted 
fter severe hematemesis and melena. 
ere was nothing special in his history. 
is father suffers from duodenal ulcer, 
nd had one episode of massive bleeding 
hich required 9 units of blood; he was not 
yperated upon. 

. At admission the patient was pale and 
‘sweating profusely. His pulse rate was 100 
beats per minute; blood pressure, 80/60 
‘mm Hg; and the abdomen was soft. Rectal 
xamination showed melena. Laboratory 
ues were as follows: hemoglobin, 12 
gm/100 ml; hematocrit, 35%; fibrinogen 
and thrombocyte values and prothrombin 
ime; bleeding, and clotting time were all 
rmal. The patient was given 4 pt of 
blood, but the bleeding did not stop. A bar- 
ium meal did not reveal any pathology. An- 
giography could not be done due to techni- 
eal difficulties. At laparotomy the stomach 
as well.as the intestines were full of blood. 
Gastrostomy was performed and the blood 
evacuated. No active bleeding was 
; Through the open duodenum, bile se- 
cretion was freely obtained. A blind gas- 
trectomy.was decided upon. When we were 
about to close the duodenal stump, a sud- 
den jet of blood appeared and at closer in- 
pection a small postbulbar duodenal ulcer 
as seen actively bleeding on the posterior 
wall, close to the papilla of Vater. 
‘Suture’ of the bleeding was done with 
-closure of the duodenal stump. Vagotomy 
` vand the Bilroth II operation were also per- 
‘formed. The operation lasted three hours, 
most. of the time spent trying to identify 
the source of bleeding. The postoperative 
course was uneventful. Fourteen days 
later the patient was sent home-in a satis- 
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_—Left, No extravasation shown; center and right. cleerly shown at gastroduodenal level (case 2). 


factory condition. 

Case 4.—A 63-year-old woman was ad- 
mitted for severe hematemesis and me- 
lena. There was no history of peptic ulcer. 
During 24 hours the patient was given 8 pt 
of blood with no cessation of the bleeding. 
Barium filling of the stomach did not re- 
veal any abnormality. Selective celiac an- 
giography showed extravasation at the 
right gastric level, close to the lesser 
curvature (Fig 3). At laparotomy a chronic 
ulcer of the lesser curvature was found 
with an active bleeding artery on its bed. 
Partial gastrectomy with vagotomy and 
gastroenterostomy were performed. The 
postoperative course was uneventful. Now, 
five months after the operation, the pa- 
tient feels well. 


Fig 3.—Huge extravasation visualized shortly after injection of dye (case 4). 


Case 5.—A 49-year-old woman was ad- 


mitted because of severe hematemesis. ` 


Three months before she had complained 
about dyspeptic troubles. The x-ray films 
of the stomach did not disclose any patho- 


logical findings. At admission, the patient. 


showed all the signs of massive internal 
hemorrhage. Blood pressure was 90/60 mm 
Hg. Celiac angiography revealed extrava- 
sation at the level of the splenic artery 
close to the pylorus (Fig 4). At laparotomy 
a large ulcer of the posterior wall of the 
stomach was found, with the splenic artery 
coursing through its bed. The bleeding 
came from the eroded splenic artery. Par- 
tial gastrectomy of the Bilroth II type was 
done together with ligature of the splenic 
artery and splenectomy. The postoperative 
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Fig 4.—Extravasation clearly seen at level of splenic artery; 
already visible at first stage and becomes obvious later on. 


cou: $e was normal. At present, six months 
fter the operation, the patient's condition 
-is wvery satisfactory. 


Comment 


most frustrating experience when 
the surgeon cannot find the source of 

> bleeding. Bockus? advised lap- 

tomy during massive hemorrhage; 
thus, one is able to see the actively 
bleeding vessel after gastrostomy to 
nterostomy. Our experience with such 
taught us more often than not 

that the bleeding ceased promptly af- 
ter administration of anesthesia was 
begun; at laparotomy, by opening the 
seus, we could only evacuate the 
blood clots, seeing neither the bleed- 

g artery nor any pathological find- 

; Such as gastric ulcer, duodenal 
cer, carcinoma, etc. Under these cir- 
cumstances one has to decide whether 
to perform a “blind resection” or to 
ose the abdomen with the hope that 
he bleeding will not recur. 

This experience has been shared by 
Birke and Engsted, Jones et al, and 
Berkovitz*"; according to them, fail- 

ure to find the source of bleeding 
unts to 15% to 40%. Rives and 
mmet* claim that in cases of 
ematemesis together with melena, 
the number rises up to 52%. Retzlaff 
al’ reported 100 operated cases 
with massive melena, in 30 the source 
of bleeding was not located. 
There is little wonder that so many 
fforts are made to locate the site of 
bleeding before surgery. : Contrast 
studies have and still are routinely 
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used with various results. In our own 
experience they have been rather dis- 
appointing. Green* devised a new 
method of diagnosis using the suction 
tube. A long polyethylene intestinal 
tube was used and serial collection of 
samples was done, which indicated 
the comparative quality of blood in 
each of the samples throughout the 
length of the intestinal tract. This 
method is prone to technical diffi- 
culties; however, the tube kinks easily 
and the results are sometimes far 
from accurate. 

Pittman’ introduced the fluores- 
cent string test by introducing a ra- 
diopaque marked tape beyond the 
duodenum. Fluorescein dye is in- 
jected after ten minutes; four 
minutes later the tape is rapidly 
withdrawn and examined using an ul- 
traviolet lamp with Wood’s filter for 
blood and dye. The anatomic seg- 
ments corresponding to the upper 
level of blood are compared by match- 
ing them with the markers on the x- 
ray films. The procedure is tedious, 
takes time, and is uncomfortable for 
the patient who is actively bleeding. 
In very urgent cases it is of question- 
able use. McKibbin and Watson” de- 
vised the experimental miniature 
Geiger counter method. Experiments 
have been done in dogs, in whom an 
intraluminal Geiger counter was 
used. It is a complicated procedure 
which necessitates enterostomy. One 
also has to avoid contaminating the 
instruments with blood. It is, there- 
fore, doubtful whether it can be used 
in humans. 

Selective angiography proved itself 
as a reliable diagnostic aid; it is safe 


and, in most cases, precise: 
us to locate the site of bleeding 
shorten the search for it at- 
arotomy. Case 3 was presented i 
lustrate again the difficulties invo 
when angiography is not or can 
performed. In cases of acute ule 
tion we may not only be able to loca 
the bleeding but also establish the 
number of the bleeding point 
cause stch ulcers may be multiple. 
In cases with no previous history 
gastrointestinal disturbances, we d 
cided to perform routinely selec 
angiography when massive hemat 
mesis or melena occurs. Of the cu 
rently available methods, this one hi 
given us the most precise inform: 
tion. 
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Subclavian Revascularizat 
by Means of a Subcutaneo' 
Axillary-Axillary Gr: 


Robert W. Barnes, MD; and 
D. Eugene Strandness, Jr “Seattle 


A new operation for revascularizing the 
subclavian artery has been described in de- 
tail. The procedure involves creation of a 
subcutaneous axillary-axillary bypass. Three 
cases are presented in which the operation 
has successfully corrected the hemodynamic 
defect. The major disadvantages of carotid- 
subclavian bypass and direct endarterec- 
tomy of the subclavian or innominate ar- 
teries are obviated by axillary-axillary by- 
pass. The procedure has a definite place in 
the management of patients with sympto- 
matic occlusive lesions of the proximal sub- 
clavian and innominate arteries. 


Ithough occlusive lesions of the 
proximal subclavian and in- 
nominate arteries are rarely life 
threatening, the neurological symp- 
toms and arm claudication that they 
may produce may be quite distress- 
ing. Carotid-subelavian bypass and 
direct endarterectomy, the two most 
commonly advecated methods of ther- 
apy, have been hemodynamically ef- 
fective but both are associated with 


significant risks. The treatment of 


patients with symptomatic subcla- 
vian or innominate artery lesions 
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therefore presents a major surgical 
problem. oe 

We have recently treated two pa- 
tients with innominate artery ocelu- 
sion and one with subclavian 
by means of a subcu 
axillary bypass. These operations 
stored normal hemodynamic relatio 
ships without interfering with carotid 
blood flow or requiring a thor 0 


mission, when she began mie 

pain and numbness in the left a 

complaints were related. tee exercise 

terfered with her work. 
On. physical examinati 


arm and 110 mm Hg i 


was Peipable in the lef arm, anda, soft 
in th left pipraclavi 


an abnormal tracing with o 
tours was obtained from hele 


noted o on the right. An 


ee arch, obtained b 
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Fig 4.—A 
artery; B, normal antegrade flow in left carotid artery. 
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origin of the left subclavian artery 
bnormal: origin: of the left verte- 
from the left common carotid artery. 
The patient underwent a subcutaneous 
ary-axillary bypass graft. Postopera- 
y, the blood pressure in both arms was 
l and the flow velocity tracings from 
oth brachial arteries were normal. 

ASE 2.-A 53-year-old mentally re- 
ded. man came to the neurology service 
ne-week. history of difficulty keep- 
lance and inability to walk with- 
stance: He also had complained of 

ic parasthesia of the left hand. 
rstolic blood pressure in the left 
154: mm Hg and 110 mm Hg in the 
e. right. radial pulse rate was 
diy reduced and lagged in time be- 
Jeft. The right carotid pulse was 
pal able. Flow studies with the direc- 
al ultrasonic velocity detector revealed 
ersal of flow in the right vertebral 
ery and abnormal flow patterns in 
ight vertebral and brachial vessels. 
ectroencephalogram and brain scan 
ere normal. An aortic arch arteriogram 
an occlusive lesion of the origin of 
innominate artery and a minor ste- 
osis of the right common carotid (Fig 1). 
beutaneous ‘axillary-axillary bypass 
; performed. Postoperatively, the sys- 
lic blood pressure was-134 mm Hg in the 


ight arm and 128 mm Hg in the left. Flow. 


acings from the brachial arteries bilat- 
ly ad normal contours, and flow in the 
vertebral artery was noted to proceed in 







Fig 5.~Surgical exposure of the axillary artery. 


the normal eraniad direction: An aortic 
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arch arteriogram with selective left sub- 
clavian injection (Fig 2) confirmed these 
findings. However, there was no improve- 
ment in his clinical condition and further 
investigation disclosed the presence of 
a metastatic malignant melanoma of the 
cerebellum. The case is included since it il- 
lustrates the hemodynamic effects of the 
axillary-axillary bypass. 

Case 3.—A 71-year-old white man com- 
plained primarily of loss of consciousness 
associated with temporary left hemi- 
paresis. The patient was well until 1966 
when he was surgically treated for a dis- 
secting thoracic aneurysm. In 1970, he had 
episodic confusion, disorientation, and vi- 
sual blurring. Roentgenographic examina- 
tion confirmed the diagnosis of innominate 
artery occlusion and reversal of flow in the 
right vertebra! artery. He was treated by 
means of a right vertebral artery ligation 
that produced symptomatic relief and al- 
lowed him to return to his job as a night 
watchman. He did well until two months 
prior to the present admission when he lost 
consciousness cn the job. At this time, he 
was observed to have some weakness of 
the left arm and leg. These symptoms 
cleared rapidly and he remained asympto- 

matic until the present admission, when he 
reported a similar but less severe episode. 

On physical examination, pulse rates in 
the right carotid and brachial arteries 
“were markedly reduced. The blood. pres- 
sure was 80/70 mm Hg in the right arm 


and 130/80 mm Hg in the left. Results of - 


neurological examination-were normal ex- 





cept i 
- Jeft hand. Flow studies with the direct 

‘ultrasonic velocity detector revealed ob 
structed tracings from the right brachi 


some slight discoordina 


artery and reversal of flow in the righ 


carotid artery (Fig 3). A subcutaneous ax- 


illary-axillary bypass: was performed. 


Postoperatively, the pulse rates in both- 


arms and carotid vessels were normal. The 
blood pressure was equal bilaterally, and 
flow in the right carotid artery proceeded 
in the normal craniad direction (Fig. 4) 


ing from the st 


lying pectoralis major muscle i is sepa- 


rated in the direction of its fibers be- 









tween its clavicular and sternal head. 
The clavipectoral fascia, which lies 
immediately deep to t 
major muscle, is then incised sharpl 


allowing the first portion of the ax- ` a 


illary vein to be identified medial to 


i ; J 
to the coracoid process. -The under- E 


pectoralis ; 


















the pectoralis minor. After the vein; 


has been mobilized by dividing sev- 


eral inferior tributaries, it is gently 


elevated, revealing the underlying 


axillary artery (Fig 5). A presternal ` 


subcutaneous tunnel connecting the 
two incisions is developed by blunt 
dissection. A knitted Dacron tube 


graft 10 mm in diameter is sutured . 
end-to-side into the recipient artery. 
The graft is passed through the tun- ` 


nel and across the sternum; the donor 
anastomosis is completed i in an end- 
to-side fashion. Care is taken to flush 


the proximal ends of the recipient ar- 


e 


tery back through the graft in order- 


to remove any clots or atheromatous | 


debris that may have accumulated — 


during the procedure. 


We have used systemic hepariniza- | 


tion in these patients. during the pe- 
riod of clamping, feeling that local 
heparinization does not. afford. suf- 
ficient protection against small clots. 


Although these three patients were = 
operated on while under general an- _ 
esthesia, local anesthesia could cbe 


used in high-risk patients. 


Comment 


; Direct’ surgical treatment of occlu- 
sive lesions of the proximal subcla- 
vian or. innomiate vessels may be 

: accomplished = endarterectomy oF 





: intrathoracic mea 


n stenosis or occlusion, and is 
plicable when the obstruction is 
innominate artery. In addition, 
I or total occlusion of carotid 

is necessary in construct- 

‘the anastomosis. In situations 
< where subclavian lesions coexist with 
occlusive vascular disease in other ex- 
_ tracranial or intracranial vessels, any 
decrease i in carotid blood supply may 


s may not be warranted. These 
iderations have prompted the de- 
ant of alternative methods of 
tment using subclavian-subcla- 
or axillary-axillary anasto- 
s. These procedures permit re- 
ularization of the obstructed 
| without the necessity of per- 
thoracotomy or interfering 
carotid blood flow. They are 
e useful for poor-risk pa- 


tients, for 


AL “ 
_ tracranial 


patients | 
ening symptoms, in whom. a proce- 
dure of greater magnitude might be 
contraindicated. 


We feel the axillary-axillary bade: 
may have some advantages over. 


the subclavian-subelavian operation 
since, in the latter procedure, division 


of both sealenus anterior muscles and l 


bilateral dissection of the phrenic 
nerves is necessary to provide expo- 
süre of the subclavian vessels. The 
retroclavicular arteries are difficult to 
control and the subclavian-to-graft 
anastomosis must be done in an awk- 
ward location. The axillary-axillary 
bypass, on the other hand, is easier 
to perform and does not require dis- 
section of critical structures. The do- 
nor and recipient arteries are exposed 
in a convenient location where per- 
fect control is possible. 

Several potential disadvantages of 
the procedure should also be noted. 
The superficial location of the graft 
as it passes anterior to the sternum 
creates both a minor cosmetic and 
mechanical problem. The bypass can 
be seen pulsating beneath the skin in 
this location and, depending upon the 
sex and configuration of the patient, 
this may be of some concern. How- 
ever, the incisions and course of the 
prosthesis are not particularly promi- 
nent and are adequately covered by 
normal clothing. 

The potential problem of trauma to 
this graft has been one that has con- 


with multiple exo 
e lesions, and for- 
less than life threat- g 
in the prone poit 


These restrictions shoul 
sent a serious inconveni 
patients. 

Another possible objectic 
arm motion may be restric 
graft or that extension of { 
may disrupt the anastomosis. 
is probable that the frst pc 
the axillary artery remai 
tively stable position regardi 
the posture of the arms, 
restricted the use of the a 
patients. 

Although we are unable 
the late results of the pr 
roentgenographic and fu 
tests carried out in the early y 
erative period suggest that P 
axillary bypass i isan effortive m 


application of this technique. 
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Axillary-axillary artery bypass was used in 
the treatment of a “subclavian steal’ syn- 
drome. Of the many surgical procedures 
available for the treatment of this condition, 
this operation appears to be the simpiest to 
perform with the least potential complica- 
tions. 


he standard surgical approaches 

for the correction of the “subcla- 
vian steal” syndrome can be formi- 
dable. The purpose of this presenta- 
tion is to describe a new, low-risk, 
easily performed operation. This was 
devised for the treatment of a patient 
who was a poor risk medically and 
who also had a contralateral carotid 
stenosis that required surgical correc- 
tion. 

The subclavian steal syndrome is a 
well-recognized clinical entity in 
which a stenosis or complete obstruc- 
tion of the subclavian artery is pres- 
ent proximal to the origin of the ver- 
tebral artery. The blood pressure in 
the subclavian and vertebral arteries 
is then much lower than in the other 
arterial vessels supplying the brain. 
Through the circle of Willis, blood is 
“stolen” from the brain going in a 
retrograde direction down the verte- 
bral artery to supply the arm. Attacks 
eg 
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fected arm. The ae ea is to 
store normal arterial pressure tot 
subclavian artery, which immediately 
restores flow in the vertebral arter 
to the normal antegrade direction. — 






Report ot a Gose 2 










otal with episodes of Genk 
arm and left side of the face that 
one or more times per day for the seen 
months prior to admission. Brief episodes. 
of dizziness were described on turnitig the 
head to extremes of lateral motion. 
was no loss of consciousness, paralysis, 
speech loss, or visual deficit during the epi- 
sodes. The past history included moder- _ 
ately severe angina with a documented oe 
myocardial infarction two years before, > 
On physical examination, blood pressure 9 
in the right arm was 170/90 mm Hg. Inthe ©; 
left arm, the. sphygmomanometer oscilla 
tion indicated a systolic pressure of 80mm 
Hg. A bounding right radial pulse was 
present but no pulse could be detected by 
palpation anywhere in the left arm. The 
carotid pulses felt equal but a bruit could 
be heard in the area of the right carotid bi- 
furcation. Results of the remainder of-the —~ 
physical examination were unremarkable: 
Laboratory Data: The electrocardiograph 
showed evidence of “an old diaphragmatic 
wall infarct.” 
Arteriography.—An attempt at studying 












- the aortic arch vessels through the right ae 


femoral artery was abandoned, because of 
extensive’ artherosclerosis in the terminal: 
abdominal aorta’ that prevented catheter. 


= passage 


Utilizing tie Saldinger ‘catheterization S 





passed in right axillary artery into aortic arch (arrow). Top right, 
Later film revealing retrograde opacification of left vertebral artery 
(LV), that opacifies distal portion of left subclavian artery (LS). Bot 


tom, Marked stenosis at origin of right internal carotid artery (ar 
row). 


Ps 
/ | ; 


eergee 


Le 


Fig 2.—Restoration or normal pressure in left subclavian 


artery resulting in restoration of normal flow up left vertebral 
artery. 
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‘S); and left vertebral artery (LV). 


jue via the right axillary artery, the 
‘tic arch and its branches were well vi- 
lized. Figure 1 (top left) shows the 
arly arterial phase in which the catheter 
as been passed in the right axillary ar- 
ry into the aortic arch. There is a 
achiocephalic trunk with a common ori- 
gin of the innominate artery and the left 
common carotid artery. These opacify 
‘promptly from the aortic arch. There is no 
‘isualization of the left subclavian artery 
is occluded at its origin. Figure (top 
shows a late film from the arch in- 
on that reveals retrograde opacifica- 
he left vertebral artery. This ves- 
opacifies the distal portion of the 


- Hospital Course.—As stated above, the 
i¢ arch study showed a complete ob- 
on of the proximal subclavian artery 
trograde vertebral artery flow and 
ahi ‘h-grade right carotid artery stenosis. 
On Dec 31, 1970, an axillary-axillary by- 
pass was performed (Fig 2) with use of a 
egment of saphenous vein taken from the 
eft leg for the conduit. The graft lies sub- 
cutaneously. ‘At the operating table imme- 
diately following the performance of the 
_axillary-axillary bypass, arterial pressure 
‘in both arms was found to be equal. A 
< right carotid endarterectomy was then 
carried out with a total ‘oéclusion time of 
six minutes. During the performance of 
the carotid andarterectomy, the ambient 
pressure was raised to three atmospheres 
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ig 3.- ontrast máterial was injected in retrograde fashion to right brachial artery. Right 
llary artery, (RA); saphenous vein graft, (G); left axillary artery, (LA); left subclavian ar- 


absolute in our hyperbaric chamber. No in- 
ternal shunt was used during the perform- 
ance of the endarterectomy. 

Postoperatively, the patient did well ex- 
cept for transient weakness of the left arm 
that, from its character, was felt to be due 
to operative retraction of nerve trunks. 
This deficit disappeared within the first 
postoperative week. 

One week foilowing surgery, a right bra- 
chial arteriogram was performed and is 
shown in Fig 3. The contrast material was 
injected in a retrograde fashion into the 
right brachial artery. The right axillary ar- 
tery fills the saphenous vein graft, which 
enters the left axillary artery. There is an- 
tegrade filling of the left axillary artery as 
well as retrograde flow to the left subela- 
vian artery. The left subclavian artery now 
fills the left vertebral artery in an ante- 
grade fashion. 

For the 13 months since surgery, there 
have been no further episodes of cerebral 
arterial insufficiency. The patient sleeps in 
any desired position. Figure 4 shows the 
appearance of the graft that lies subcuta- 
neously. The transverse incision for the 
carotid endarterectomy ean also be seen. 


Comment 


The larcenous reversal of cerebral 
blood flow to provide circulation to 
the arm was first described by an 
Italian radiclogist, Contorni, in 1960.’ 
Reivich et al presented two cases 
which, in Madison Avenue fashion, 
were given the appellation “the sub- 


Fig 4. Subcutaneous course of axillary: 
axillary bypass is easily seen, yet. less appar- 
entis subclavian incision where right anasto- 
mosis was performed, and transverse cervi- 
cal incision where carotid endortersctony. : 
was performed. 





clavian steal syndrome” by the edi- 
tors of the New England Jowrnal of 
Medicine.‘ This catch phrase caught 
the medical imagination and has as- 
sured lasting fame, 


Many surgical procedures - have 
been devised for the correction of the 
subclavian steal syndrome.*** Direct 
surgical reconstruction of the offend- ; 
ing subclavian artery segment. re“ 
quires that a thoracotomy be per- 
formed, often through a sternal 
splitting incision. An alternative of 
lesser surgical magnitude has been. 
the performance of a shunt with use 
of a prosthetic cloth tube between the. 
carotid and subclavian arteries.’ 
With already compromised. cerebral 
circulation, this is worrisome. 


In a patient with underlying car- 
diac disease and previous mediastinal — 
surgery for an innominate artery ste- 
nosis, Ehrenfeld et al,* elected the 
novel approach of a transcervical 
crossover graft with use of the saphe- 
nous vein that was implanted just an- 
terior to the trachea, taking origin 
from the left subclavian artery and 
giving branches to the right subcla- 
vian artery and, by means of a venous 
sidearm, to the left common carotid 
artery distal to the level of stenosis. 


Stenosis of the left internal carotid 


artery, which now could be clearly 
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strated by arteriography, was 
ently corrected, 





t al have shown the excellent 
that can be achieved by subcla- 
lavian “bypass. The he- 
c validity of such an ap- 
as been documented in the 
laboratory by Forestner et 
ul reports a case of fem- 
ary bypass used in a patient 
an arterial source in the neck 
























tient death on the fifth postopera- 
_tive day” > 

» ‘The choice of which of the many op- 
erations to use for treatment of the 
‘subclavian steal syndrome will de- 
pend on both the clinical situation 
resent and the experience of the sur- 
_ intrathoracic approach has 
vantage of requiring a tho- 
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rni L: I) cireolo collaterale verte- 
nella obliterazione dell'arteria suc- 
avia alla sue origine, Minerva Chir 
15:268 268, 1960. 

ie “Reivich M, et al: Reversal of blood 












flow through the vertebral artery and its 
effect on cerebral circulation. Engl J 

Me ; , 1961. 
A. w vascular syndrome: The sub- 
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av n ‘steal, editorial. 
; 13, 1961. 


-C llow AD: Surgical management of 
arying tterns of vertebral-artery and 
wey pouen: N Engl J 
a2 270:546-552, 

6. Crawford: tig et ee ‘Thrombo-obliter- 
tive disease of the great vessels arising 
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series of 15 patients, Finkel- 





racotomy and the deep and relatively 
inaccessible position of the subclavian 
_ artery origin. The carotid subclavian 


bypass requires cross-clamping of the 
carotid for the time required to-do a 
vascular anastomosis. The theoretical 
worry of creating a steal from the 
carotid artery to the arm appears un- 
founded. The femoro-axillary bypass 
operation requires a very long graft, 
which has had only fair success when 
used for axillary-femoral bypass. The 
subclavian-subclavian bypass seems 
to be an excellent procedure and 
avoids the subcutaneous placement of 
the graft inherent in the axillary-ax- 
illary operation. However, this oper- 
ation requires a good deal of dis- 
section in isolating the subclavian 
arteries (involving division of the 
sternocleidomastoid muscles and the 
scalenus anticus muscles), and neces- 
sitates traction on both phrenic 
nerves, a maneuver at times associ- 
ated with paresis of the diaphragm, a 
potentially disastrous complication 
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: ‘should it occur bila te 


other is quite short and the cour: 







“The axillary-a llary 











of performance. The ax 
lies subcutaneously at t 
of the clavicle and is easil 
under local anesthesia if 
There is a declivity of the che: 
in the subclavicular area, allowi 
graft.at the anastomotic site to 
within it. The actual length « 
graft from one axillary artery to 




















straight. Autdgenous vein and 
thetic cloth grafts will probably 
equally well in this location, alth 
intuitively we prefer the saphe 
vein. The obvious concern ‘of exte! 
pressure resulting in the close o! 
a subcutaneously placed bypass | 
proved to be unfounded in a new ve 
large experience with graft 
across the pubis in the femoral- 
oral bypasses, and the. mani 
subcutaneously placed, femora 
liteal bypass grafts. aE 
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~ endoscopy - 
reveals 
it took 
/ weeks 
to get 
from here... 


1/23/70 Large gastric ulcer 
on lower portion of angulus. 


3/13/70 Ulcer completely healed. 
Indentation represents scar 
from ulcer crater. 





e history: 


0-year-old male, 165 Ibs, reported that he was experi- 
cing acute epigastric and periumbilical ctamping-type 
in, primarily prandial, accompanied by nausea and 
casional vomiting, sour eructation and regurgitation but 
ith no evidence of hemoptysis. 
ysical examination revealed epigastric tenderness, A 
L series indicated a large, rounded ulcer crater, presumably 
nic peptic ulcer, measuring 2% cm at the base on the 
er curvature of the stomach at the junction of body 
ntrura. 
loscopie findings, as recorded with the gastrocamera, 
nctly revealed a large ulcer on the lower portion of the 
angulus. 
` The patient was hospitalized for 2 weeks on a modified 
egimen of dietary management, Librax and an 
tacid. Symptomatic relief was progressive. After 71 
sks on this therapeutic regimen, including 2 capsules 
of Librax 4 cimes daily, endoscopy revealed the ulcer had 
completely healed. 


’ need to provide an adequate 
therapeutic regimen 


atment of gastric ulcer, it is important to maintain 
cid irritation of the gastric mucosa, and reduce 
levels (both by diet and use of medications)? 


as been said that in peptic ulcer the psyche may require 
attention as the soma.’ This is reasonable since it is 
jwn that undue anxiety from emotional stress can 
ause an increase in gastric secretions and also hypermotility 
tions that might adversely affect the healing process 
interfere with remission. 


le, Hoffmann-La Roche Inc., Nutley, N.J. 
L.: J. Med. Soc. New Jersey, 65:242, 1968. 


ibrax combines the well-known antianxiety action 
 (chlordiazepoxide HC!) and the dependable 


I. hypermotility and hypersecretion—thereby helping to 
bring effective relief of associated pain and spasm. 


8 apsules daily in divided doses 


l response, dosage should be adjusted to your 
quirements— 1 or 2 capsules, 3 or 4 times 


ee 


oche Laboratories < ES Bes 
sion of Hoffmann-La Roche Inc. 


Before prescrib: 
information, ; jar 
- Indications: Symptomatic relie 


hypermotility and anxiety and tension 


© with organic or functional sastroine tinal 


and as adjunctive therapy in the managem: 
ulcer; gastritis, duodenitis, irritable bowel : 


ssible combin 
essants. As wit 
all CNS-acting drugs, caution patients against : 
hazardous occupations requiring complet : 
alertness (e.g., operating machinery, riving): Thou, 
physical and psychological dependence have rarely 
been reported on recommended doses, use caution 
administering Librium (chlordiazepoxide hydro- 
chloride) to known addiction-prone individuals o 
those who might increase dosage; withdrawal sym 
(including convulsions), following discontinua 
the drug and similar to those seen with barbi 
have been reported. Use of any drug in pregi 
lactation, or in women of childbearing age requi 
that its potential benefits be weighed against its p 
hazards. As with all anticholinergic drugs, an inh 
effect on lactation may occur. . : ee 
Precautions: In elderly and debilitated, limit dosa, 
smallest effective amount to preclude development: 
ataxia, oversedation or confusion (not more than tw 
capsules per day initially; increase gradually as needed 
and tolerated). Though generally nor recommended 
if combination therapy with other psychotropics seer 
indicated, carefully consider individual pharmacologi 
effects, particularly in use of potentiating drugs such 
MAO inhibitors and phenothiazines. Observe 1 
precautions in presence of impaired renal or he 
function. Paradoxical reactions {e:8., excitement, 
stimulation and acute rage) have been reported. i: 
psychiatric patients. Employ usual precautions i 
treatment of anxiety states with evidence of impen 
depression; suicidal tendencies may be present and. 
protective measures necessary, Variable effects on blos 
coagulation have been reported very rarely in pati 
receiving the drug and oral anticoagulants; cai 
relationship has not been established clin 
Adverse Reactions: No side effects or mani 
not seen with either co. 


These are reversible in most instances by proper di 
adjustment, but are also occasionally observed at the 
lower dosage ranges. In a few instances syncope has been 
reported. Also encountered are isolated instances of 
skin eruptions, edema, minor menstrual irregularities, 
nausea and constipation, Or 
increased and decreased | 


q chlordiazepoxide HCL and 2.5 mg clidinium Br. ee 













After major surgery, the patient may burn up 
3000 Calories a day. Clear liquid diets given after 
such surgery supply a few hundred Calories... 
and very little else. To make up the energy deficit, 
patients soon start to consume their own body 
_ protein. 
With Vivonex HN you can give the patient 
3000 Calories, 20 grams of usable nitrogen (equal 
to 125 grams of usable protein), and a balanced 
¿diet of elemental nutrients each day. (Evidence 
of minimal G.I. function must exist.) 
Vivonex HN raises total protein levels... 
helps restore positive nitrogen balance...helps 
prevent the rapid protein wastage that may re- 
-tard post operative healing and recovery. 
Vivonex HN is an alternative to the risks of 
intravenous hyperalimentation because it con- 
sists solely of basic nutrients requiring little or 
no digestion: pure amino acids, simple sugars, 
essential fat, vitamins and minerals. Absorption 
takes place rapidly and completely in the upper 
intestine. There is no indigestible matter. 
ideal for tube feeding, Vivonex HN is easily 
fed through small-gauge tubes. It may also be 


it can make the patient eat himself alive. 





Supplied in boxes containing ten 80-gram packets of unflavored water-soluble 
powder providing 3000 Calories, 20 grams of usable nitrogen and a full day's 
bolanced nutrition, including the Recommended Doily Allowances of vitamins 
and minerals. 

Precautions: For use only under a physician's supervision. Do not administer 
parenterally. Because of the high caloric contribution from carbohydrates some 
depleted individuals may manifest elevated blood sugar levels requiring insulin 
for regulation. The diet should not be used by diabetics without their physi- 
cian’s approval. The electrolyte content of the diet 1s based on requirements of 
normal individuals and may be excessive for patients with electrolyte imbalance. 
Use during pregnancy or lactation may require supplemental vitamins ond 
minerals. Use fer children under ten years may require adjusting the amount 
consumed daily to mest the Recommended Dietary Allowonce for the age group 
involved. Vivanex HN High Nitrogen Diet is recommended for up fo two months 
of continuous use. Store in a cool dry place. 











Are you taking advantage of these nutritional information services? 
@ Eaton Nutrition Teaching Films 

m The Eaton Nutrition Speakers Bureau 

@ Eaton In-Service Programs Nutrition 

E Intake: Perspectives in Clinical Nutrition (monographs). 
Detailed information about any of these programs is available from your 
local Eaton Representative or direct from Eaton Laboratories. 


For ‘round-the-clock medical consultation on Eaton products, ‘phone Norwich, 


New York, Area Code 607, 334-9911. © Morton-Norwich Products, Inc. 1972 


® Originators of chemically defined diets 
Eaton Laboratories 
division of Morton-Norwich Products, Inc. 
Norwich, New York 13815 


You can help close this nutrition gap with 
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| patients examined at autopsy, the 
tracheal erosions produced by two 
‘papper available endotracheal 






: cote tubes. The erosions exposed por- 
( ‘the tracheal cartilages within 12 to 


us epithelium. Such a zone in a long- 
fivor may become a substantial bar- 
removal: of particulate matter from 
racheobronchial tree. 

ditional complications of controlled 
included mediastinal and subcu- 
air dissection, tension pneu- 
perforation of the esophagus, 
obstruction, hemorrhage, and 
iggestive of adult oxygen toxicity. 
Hemorrhage appeared to be more common 

patients receiving anticoagulants. 
























“aryngeal and tracheal lesions 
lare seen with great frequency in 
jatients managed with respirators 
ind may limit ultimate survival or 
complicate recovery. For example, 
up to 15% of patients who survived 
after prolonged ventilatory assist- 

ance developed tracheal stenosis.’ 
_ Previous studies** have concen- 
trated on the determination of the se- 
verity of the acute erosions and the 
accompanying symptoms as well as 
on the long-term changes produced 
¿by scarring and stenosis. The empha- 
sis in this study will be on the deter- 
oO 
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apid Tracheal Injury 
y Cuffed Airways and Healing 
ith Loss of Ciliated Epithelium 


D: Paegle, MD; Stephen M. Ayres, MD; and Stanton Davis, New York 


mination of the rapidity of onset of 
the lesions and the evaluation of the 
healing of the tracheal wounds, espe- 
cially the epithelial regeneration over 
the tracheal scars. 


Methods 


We systematically examined the air- 
ways and lungs of 59 patients. The regi- 
mens of controlled or assisted ventilation 
to which the individual patients were ex- 
posed are listed in the Table. The series in- 
cluded four controls, who were not intu- 
bated, but were otherwise comparable in 
degree of illness and in diagnosis. Two 
older patients, in whom the exact sequence 
of intubation was not known, and three in- 
fants, who were less than a day old, are not 
listed in the Table. The period of intuba- 
tion varied from one hour to 65 days. Most 
were intubated for less than 14 days. 
Seven patients (cases 43 through 49) were 
intubated for one to four days, then were 
free of the airways for up to two weeks, 
and were reintubated again before they 
died. The latter seven cases, together with 
the five long-term patients, comprised the 
group in which the changes during healing 
were observed. 

The tracheas were resected at autopsy, 
opened posteriorly, and photographed. In 
addition, all lesions were sketched on the 
protocol sheet. The severity of the lesions 
was determined by gross examination fol- 
lowed by microscopic examination of sec- 
tions from the regions with the most 
marked lesions, usually the vocal cords and 
cuff sites. The sites from which blocks were 
taken were also sketched on the protocol 
sheets. Thick sections, 5u to Tu, were 
stained with hematoxylin-eosin, Masson’s 
trichrome, Brown-Bren, and Gomori’s sil- 
ver methenamine stain for fungi. 

The four types of tubes were (a) a red 
rubber endotracheal tube with bonded la- 
tex cuff, (b) a polyvinylehloride endotra- 
cheal tube with bonded latex cuff, (e) a 
standard metal alloy tracheostomy tube 
with latex cuff, and (d) a tracheostomy 


_ tube, with both cuff and tube constructed: 
>of polyvinylchloride. Patients were venti- 


dotracheal tubes removed and: re 






lated with either a proar 
tor or a volume-cycled ventilator. 
were deflated and patients -sucti 
one-hour intervals on the medical 
while a periodie protocol of cuf 
was not followed on the surgical 8 
Cuffs were inflated with 5 to 15 mi 
until a leak-proof seal was achieve: 
the intubated patients in our ‘se 
ceived high oxygen concentrations, 
up to 100%. 

Cuff pressures were not systema 
measured during life, In four ins 
cuffs were reinflated to the same cul 
as observed at autopsy. Pressure m 
ments during reinflation. with a m 
ter attached ranged between 150 
mm Hg and were minimal estim 
some air probably a pr 
topsy. 
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sions produced by the differ 






vices. The severity was ites to ti 
duration of the intubation (Table : 













posterior portions of both vocal cords 
were nearly always present after 
dotracheal intubation (Fig. AD, 
though in a few cases. they i involve 
the anterior carotid cartilage as wel 
as the epiglottis. The site of the ero- 
sions corresponded to the location of 
the relatively rigid tubes, The 1+ | 
sions were superficial erosions, le: 
than 5 mm in maximal dimension, but 
2+ lesions were larger than 5. t 
and involved the submucosa. The 3 
lesions penetrated to the cartilage 
only in a few areas, but 4+ lesions 
were deep and the exposed surface. o 
cartilages was greater than. 5 mm in 
maximal dimension. ie 

The vocal cord erosions were quite 
persistent, even after the direct pres- 
sure had been relieved, ie. the en- 
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9 T 2 
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4 E 
9 20 
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ko 
ra 


laced by tracheostomy tubes (Table 
patients 50 through 54). » 
Tracheal. Lesions.—The tracheas 
vere opened in situ when the balloon 
been left inside the body. The 
rosions and inflammation were most 
severe ‘in the distended wall sur- 
ng the cuff (Fig 1). The ero- 
usually were located over four 


djacent tracheal rings, unless 


The trace lexións had a Tew heimo 


-rhages throughout the length of the 


Arch Surg/V 












+ 

+ 

++4++ 

+ 

$ 

tr 

t4+4++ 

tr 

+4++ 

+++ +++ 

+++ +++ 

+ +++ 

+++ +4++ 

+++ +4+ 

+4+++ ++ 
4+ 

++ +++ 

+ +++ 

+H +H 

++ +H 


trachea and only partial erosion of 
the pseudostratified columnar ciliated 
epithelium. The epithelium was com- 
pletely absent over some parts of the 
surface of 1+ lesions. The 2+ lesions 
involved more than the total surfaces 
of two rings. The 3+ lesions involved 


less than two ring surfaces, but the - 


underlying cartilages were exposed. 
The 4+ lesions exposed more than 
two ring surfaces and were associated 
with necrosis and degeneration of the 
cartilages in addition to the deep 
erosions. 

The erosions: produced both w ‘the 





merous | pai ea The Ta 


capillary and small artery thrombosi 
congestion,. 


and. focal interstitial 
hemorrhage varied. In a few patients 

with prolonged intubation, a large- 
number of mononuclear. leukocytes 
was also present. 

If the length of iutübation had- 
been less than 12 hours, the ciliated ; 
epithelium was lost over the rings. 
Shortly thereafter, early necrosis of 
the underlying submucosa with di- 
lated mucous glands was evident. The _ 
congestion and capillary thrombosis — 
were more marked in the soft tissue — 
between the rings, where the tissue 
was preserved much better than over 
the rings. Usually within 24 ho 
but occasionally even in 12 hours, the 
erosions had reached the cartila; i ; 
the central portion of the rings. Even 
then, it was not uncommon to observe: 
relatively intact epithelium over the — 
adjacent soft tissue. Within three to 
five days, the inflammatory: reaction 
usually had extended to the margins 
of the tracheal rings with earl: 
sis of the cartilage. í £ 

In the patients who had lived tor 
several days to weeks between suc- * 
cessive intubations or had been intu- 
bated longer than 18 days, pereo 
cartilaginous scarring usually was ` 
present. On the luminal side-of such 
scars, the mucous glands were absent ~ 
or reduced in number (Fig 2) Ab = 
though epithelium not infrequently.: 
had regenerated over these scars, in 
most eases the normal epithelium was 
replaced by a mild to marked amount 
of stratified epithelium (Fig 2 and 3). 

It lacked the ciliated columnar cells as 
well as the goblet cells (Fig 4) which 
are part of the normal pseudostrati- 
fied columnar ciliated epithelium usu- 
ally lining the trachea. 

Since the specimens were obtained 
from six hours to three days after 
death, no attempt was made to 
quantitate in detail the growth and 
type of bacteria present. A few bac- 
teria, usually gram-positive «cocci, 
could be seen in the majority of the. 
sections, but heavy growth of either. 
bacteria or fungi was infrequent. 
Other r Commlloatinns Most of the ee 































Fig 2.—Scar tissue that replaced original soft tissue overlying cartilaginous ring does no 
have abundant complement of mixed mucous and serous glands normally present in sub 
mucosa. Regenerated epithelium over scar is of stratified squamous cell variety. (hemat: 
ylin-eosin, x64). ; 













Fig 3.—Regenerated squamous epithelium in patient 54, who was intubated for 65 days 
has marked acanthosis and hyperkeratosis (hematoxylin-eosin, x 64). 





Fig 1.~Vocal cord (single arrow) and 
laryngeal (double arrow) lesions are due to 
four-day long endotracheal intubation pre- 
ceding two-day leng tracheostomy tube in- 
sertion. Hemorrhage, dilation, and exposure 

®.__ of tracheal rings ere at site of balloon cuff. 





patients had heavy lungs with 
_ marked congeszion or hemorrhages or 
both. Hyaline membranes were seen 
occasionally. In several cases it was 
difficult to determine how much of the 
extensive bleeding—amounting to at 
least several pints of blood in the 
lungs—was due to the severe tracheal 
erosions, the effect of anticoagulants, 
the adult-type oxygen toxicity, the 
accompanying mild bronchopneumo- 
nia, or to complications of the other 


diseases responsible for admission to y n ; 

the hospital. Twenty patients had re- Fig 4.—In region not under balloon cuff, normal pseudostratified columnar ciliated epithe: 

ivad : ticoagulant thera in one lium is intact even though submucosa has subacute inflammatory reaction. Note abundant. 

; feat gn h E ti a t goblet cells (hematoxylin-eosin, original magnification x 160). 
instance it had been continued up to ; . 


five days after intubation. x “ef age eee i : 
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Air had dissected from the deep ee "i 
erosion site to che mediastinum of 
one patient, then along the outside of 
mesenteric vesse:s to the serosal sur- 
faces of the small and large bowel. 
Another patient developed a tension 
pneumothorax with extensive dis- 
section of air inco the mediastinum 
from the balloon-induced erosion af- 
ter 14 days of intubation. 

On two oceasicns, the tips of the 
long endotrachea tubes were found 
in one of the main stem bronchi. Al- 
though the tubes were pulled after 
x-ray films revezled their location, 
the tips had already produced mucosal 
erosions. In one instance, the inflated 
balloon appeared żo have obstructed 
the other bronchus, producing mas- 
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The membranous portions of the 
achea overlying the balloon cuffs 
were also distended and inflamed, but 
the erosions were much milder com- 
pared to those over the cartilages. 
he inflammatory reaction was ob- 
served to extend to the esophagus 
h prolonged intubation, and in one 
tient, the tube tip had perforated 
into. the esophagus. 


Comment 


‘Although a direct toxic or immune 
response to endotracheal tube mate- 
rial has been suggested,’ our observa- 
tions concur with the findings of oth- 
rs**:* that the tracheal lesions were 
due to mechanical trauma and pres- 
e necrosis. The necrosis was great- 
est over the cartilaginous rings where 
ft tissue could not expand as read- 
y as it could between the rings. 
‘Soft or “floppy” cuffs have reduced 
-acheal injury.’°'' These cuffs re- 
uire very little intraluminal pressure 
conform to the inner geometry of 
the trachea, producing an adequate 
seal between tube and trachea. A re- 
cent study” from this hospital has 
shown the relationship between cuff 
and lateral wall pressure during cuff 
‘inflation. These same studies denfon- 
rated that low pressure-high vol- 
e cuffs produced significantly 
ywer lateral wall pressures while 
quately sealing the peritubal 
‘space. The almost. universal appear- 
ance of serous mucosal lesions ob- 
erved by us when conventional tubes 
‘were used emphasizes the need for 
sing the low pressure cuffs or reduc- 
ing the lateral pressure by under- 
inflation’ of the standard tubes until 
low pressure cuffs become available 
for the endotracheal tubes. 
e various complications observed 
is study indicate the need for 
ant observation of the endotra- 
-cheal tube. The instances of mediasti- 
al emphysema and tension pneumo- 
rax were due to tracheal perfora- 
tion, while the collapse of an entire 
lung resulted from slippage of the 
ndotracheal tube into a main stem 
bronchus. This latter complication can 
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iminated 


letected 


quent chest uscultation, careful at- 
tention te change in airway pressure, 







and portable roentgenograms of the 
chest at regular intervals. 

The absence of the pseudostratified 
columnar ciliated epithelium over 
many of the scars is likely to inter- 
fere with the removal of the particu- 
late material from the respiratory 
system. Together with the scar-in- 
duced stenosis or distortion of the 
trachea, the loss of mixed mucous and 
serous glands in the submucosa and 
the replacement of ciliated epithe- 
lium by stratified squamous epithe- 
lium may contribute to chronic, post- 
intubation respiratory impairment. 
The epithelial changes have received 
little attention to date, probably be- 
cause the more dramatic damage by 
pressure necrosis demanded preferen- 
tial attention. The number of chronic 
cases in our study is relatively small; 
we did not attempt to evaluate how 
extensive or constant such scarring 
will be. However, the creation of a 
zone without mucous glands and cili- 
ated cells in the trachea will be a sub- 
stantial barrier to removal of particu- 
late matter from lungs, especially 
while the patient is in the upright po- 
sition. It may significantly increase 
the frequency and duration of chronic 
and acute lung infections. A long- 
term survivor may benefit if taught 
to use postural drainage techniques, 
such as those prescribed for patients 
with bronchiectasis. 

As pressure necrosis is reduced by 
using a variety of softer cuffs, includ- 
ing the prestretched"” or “parachute” 
cuffs," the epithelial changes will 
probably become more obvious. The 
ability of the ciliated epithelium of 
the respiratory passages to undergo 
metaplasia and change to the more 
resistant stratified squamous type 
has been described.“ The long-term 
success of any soft or standard cuff 
tube will probably depend on how ef- 
fective it is in preventing such meta- 
plasia. 

The use of anticoagulants shortly 
before or during the intubation is an- 
other matter that may merit greater 
consideration. The potential. risk of 
contributing to hemorrhage from the 
tracheostomy site, erosions. under- 


progressive coronary thromboses and es 





against the hazards of recurre 













































pulmonary thromboemboli when de- — 
ciding whether to continue or dis- 
continue anticoagulant therapy at the 
time of intubation. 
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technique for reconstruction of the aor- 
tic base i in persons with acute dissecting an- 
eurysms of the proximal aorta involves in- 
‘sertion of a prosthetic cloth buttress into the 
dissection of the aortic base; this allows re- 
construction: of the aorta with preservation 
of the native aortic valve and offers protec- 
tion against dilatation in the late postopera- 
tive period. Three patients operated on by 
this technique have been observed from 6 to 
after surgery with no evidence of 
ation or significant aortic valvular 











insufficiency secondary to 
iseence of the intima and 
flets from the adventitia of 
base is a significant and po- 
atal eomplication of dis- 
neuryem of the ascending 
though there is still con- 
' regarding the advantages of 
vs surgical management of 
g aortic aneurysms gener- 
there is little argument that 
nificant aortic insufficiency is an 
1 for prompt surgical inter- 
ention. The question that must be 
resolved is whether prosthetic valve 
replacement should be used to restore 
aortic valve competence. A tech- 
nique has been developed for recon- 
structing the aortic base, permitting 
salvage of the normal native aortic 
valve leaflets, ard promising protec- 
n tion against late expansion of the 
; ‘root with secondary valvular 
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C onstruction of the Aortic Valve 


ng Valve Incompetence 
o Actte Dissecting Aneurysm 
ohn J Collins, €r., MD, and Lawrence H. Cohn, MD, Boston 


with follow-up periods of 22 months, 
14 months, and 6 months. 


Report of Cases 


Case 1.-This 40-year-old man with a 
two-year history of an enlarged proximal 
aorta was admitted after 24 hours of deep, 
severe chest pain radiating to the back. 
Approximately five hours prior to admis- 
sion, he had apparently sustained a grand 
mal seizure from which he recovered to- 
tally after approximately one hour. There 
was no history of rheumatic fever, syphilis, 
or cardiac symptoms. The patient was a 
man of average height and weight. Blood 
pressure was 135/60 mm Hg in the left 
arm and 105/60 mm Hg in the right arm; 
pulse rate, 72 beats per minute; and respi- 
ration rate, 24 per minute. A loud bruit 
was heard over the right carotid artery 
and a thrill was present. Rales were heard 
in both lung bases. There was a grade 2/6 
systolic ejection murmur at the cardiac 
base, and a grade 2/6 diastolic murmur 
along the left sternal border. The abdo- 
men, although slightly distended, was not 
tender. The right radial pulse was weaker 
than the left. All other pulses were of nor- 
mal intensity. The hematocrit (Het) read- 
ing was 42%, white blood cell (WBC) count, 
14,300/cu mm with normal differential cell 
count. Urinalysis showed moderate red 
blood cells. The blood urea nitrogen (BUN) 
level was 12 mg/100 ml; lactic dehy- 
drogenase (LDH), 775 units; serum gluta- 
mic oxaloacetic transaminase (SGOT), 82 
units; bilirubin level, 6.0/3.6 mg/100 ml; 
and creatine phosphokinase (CPK), 184 
units. Electrocardiogram showed no abnor- 
mality. Transfemoral arch  aortogram 
showed a type II aortic dissection with ex- 
tension into the aortic root and marked 
aortic insufficiency. 

An operation was performed. The origin 
of the aortic dissection in the ascending 
aorta was resected, and the aorta was re- 
constructed with a Teflon graft and recon- 
struction of the aortic valve with inter- 







position of a cloth buttress betwee 
intima and adventitia, The prolapsed 
coronary cusp was resuspended 
tablishment of competence of th 
shown in Figs 1 through 3 with Tef 
interposition between intima and 
titia. Microscopic sections of the disse 
aorta showed cystic medial degenerati 

The postoperative course was. un 
ful. Hypertension of moderate de 
lowing surgery was controlled wit 
cation. 

The patient continues to feel i 
living an entirely normal life ar 
antihypertensive medication 18 t 
ter surgery. There is no murmt 
evidence of aortic regurgitation. 

Case 2.~This 57-year-old ca 
transferred from another ho 
mately ten hours after onset o: 
eruciating pain in the che 
the neck aid into the back. He 
given metaraminol. bitartrate 
because of pigeni prior to 






































































nation showed an. 
seriously ill. Blood press 
arm was 110/60 mm Hg, and 1 
Hg in the left arm. Pulse rate was 70. 
per minute, respiration rate, 28 per mi 
ute. The-left carotid pulse. was reduce 
There were bilateral carotid bruits th 
were louder on the right. Tracheal tug w. 
present. Bilateral basilar rales were he: 
Heart sounds were muffled, and there wi 
a grade 2/6 ejection systolic murmur at th 
base, and a grade 3/6 decrescendo dias 
murmur along the left sternal bord 
ripheral pulses other than carotids were of 
normal intensity. The Het reading w 
31.6%; WBC, 9,200/cu mm; urinalysis 
mal; BUN, 34 mg/100 ml; LDH, 445 uni 
SGOT, 39 units; bilirubin level, 18/0. 
mg/100 ml; and amylase, 104 units. 
A roentgenogram of the chest showe 
the heart and lungs to be normal in a 














































Valve Reconstruction/Collins & Cohn 35 


n of the aortic 
neurysm ex- 


agm with its origin apparently in the 
scending aorta. Blood pressure dropped to 
m Hg systolic at the completion of the 
cedure. 
he operation was performed immedi- 
ely. Approximately 150° to 200 ml of 
cody fluid was found in the pericardium. 
intimal tear approximately 3 em in 
ngth was discovered immediately above 

aortic valve, running in a transverse 
rection. Origin of the dissection was re- 
cted and the. aortic’ base was recon- 
ected: with interposition of Teflon 
for resuspension of the aortic valve 


























patient’s postoperative course was 
tful and he was discharged 15 days 





JASE ‘3. This 56-year-old teacher with 
© history of cardiovascular disease expe- 
enced a feeling of progressive fullness in 
è neck, giddiness, and numbness of the 
ft: arm while lecturing. There was no 
ain. On examination in the Emergency 
Vard; temperature was 36.4 C (97.6 F), 
ulsé rate, 76 beats per minute, and respi- 
tion rate, 18 per minute. Blood pressure 
was 110/70 mm Hg in the right arm and 

ent in the left arm. There was a loud 
over the right carotid artery and no 
or radial pulse was found on the 
ië left. hand was cool and dusky. No 
t murmur was noted. Results of a neu- 
gical examination were normal. Trans- 
oral aortic arch angiogram showed a 
secting aneurysm originating in the as- 
rta, extending to the aortic bi- 
‘urea ion and involving the innominate, 
























Seve ere hypotension developed intimediately 
after the injoron í of contrast medium and 


ken to the PEFR T room where resec- 
on of the origin of the dissection was per- 
“med: with graft replacement of the as- 
nding aorta. The origin was an intimal 
ar about 3 cm long just above the left 
mary orifice. The noncoronary and 
ght coronary cusps of the. aortic valve 
rere detached. by the. dissection and had 
lapsed ‘into: the left ventricle. Recon- 
ction of the aortic root with a Teflon 
doth prosthesis į in the media was also nec- 
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Adventitia 


Fig L—Transverse incision through 
distended adventitia reveals intima of 
nearly normai diameter. 





















intimal Tear 






essary. The aortic valve was resuspended. 
Convalescence was uneventful. He remains 
well six months after surgery with a soft 
grade 2/6 aortic diastolic murmur and 
moderate hypertension. 


Comment 


Since 1955, when DeBakey et al* re- 
ported the first successful operations 
for dissecting aneurysm, surgical 
techniques for dealing with this dis- 
astrous disease have undergone con- 
siderable evolution. Fenestration op- 
erations have been abandoned in 


Fig 2.—Cloth insert tailored to fit snugly into dissection re- 
cesses of aortic sinuses on both sides of right coronary artery. 











Fig 3.—Cloth prosthesis may be used 
if necessary to reconstruct ascending 
aorta. i 

























most centers because of poor long- 
term results. When possible, resection 
of the origin of the dissection has. be- 
come the operation of choice in those 
patients needing surgery, with cloth 
graft interposition, if necessary, for 
aortic reconstruction. Significant aor- 
tic insufficiency, compromise ofthe 
carotid arterial circulation, and rup- 
ture into, the pericardium: is suf- 
ficiently frequent to justify surgical 
intervention in all patients in whom 
dissection involves the ascending - 
aorta, despite hypotensive therapy.” 
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that aortic insufficiency may 
during the years following 
gical repair.**'° Some have 
fe the support offered by sutur- 
_ing ‘annulus” of the aorta to a 
< rigid prosthetic ring offers insurance 
against later dilatation of the aortic 















similarly rigid support dis- 
tributed over a wider area of the aor- 
tic base may be obtained without sac- 
rifice of normal aortic valve leaflets 
simply by interposing a layer of non- 
distensible cloth between the intima 
and the adventitia in the dissected 
aorta. The insertion of a less exten- 
th buttress was suggested by 
eda," although he did not ad- 
ts use as a support for resus- 
pension of the native aortic valve but 
rather used it in conjunction with 
` prosthetic valve replacement. 

three patients described above 
ent operations similar to the 
N in Figs 1 through 3. Figure 
- 1 shows the appearance of the intima 
-after incision through the distended 
adventitia. The intima retains an es- 
sentially normal diameter. Figure 2 
shows the “bat wing” Teflon cloth 
: prosthesis that is interposed between 
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nugly into the deepest 
recesses of the dissection in the si- 
nuses of Valsalva. A keyhole. cutout 
enables the surgeon to tuck the pros- 
thetic material easily on either side of 
the right coronary artery. Dissections 
extending into the aortic root fre- 
quently isolate the right coronary ar- 
tery so that it extends tautly across 
the void created by the dissection. 
The sinuses of Valsalva on both sides 
of the right coronary artery are thus 
reinforced. If the dissection extends 
entirely around the circumference, 
the prosthetic material, as well as its 
diameter, should likewise be totally 
circumferential, necessary to ensure a 
snug surrounding of the intima. The 
redundant adventitia is then approxi- 
mated by a running suture to the 
intimal edge and the edge of the pros- 
thetic material. This is well illus- 
trated. The resulting three-layer 
proximal aortic cuff holds sutures 
without tearing and the hemostatic 
properties of the adventitia as the ex- 
ternal layer are preserved. The com- 
missures of the aortic valve are at- 
tached by mattress sutures to the 
adventitia and to the interposed cloth 
prosthesis. Thus, the valve is resus- 
pended in much the same fashion as 
one would implant a homograft aortic 
valve. 

The distal aortic cuff is treated in a 
somewhat different fashion. Since in 
many cases it may be impossible to 
totally line the dissected areas with 
cloth because the dissection extends 
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beyond the occluding clam: 
proximal % to 1 ineh of t 
lined with cloth. Teflon felt of a 
imately 14-mm thickness is use 
terposition of strips of this fe 
rial with subsequent. over 
the edges fashions a three-la 
that has excellent sewing properti 
The distal and proximal cuffs . 
then be approximated primarily 
woven graft may be interposed. 
The time involved in reconstru 
the aorta in this fashion is ne 
great. About 20 minutes is 
for the proximal cuff and 
less for the distal cuff. The necess 
for prosthetic graft interpositio 
tween the cut ends of the aorta r 
be considerably less if this typ. 
construction is used. The n 
prosthetic graft replacement o 
ascending aorta to provide addition: 
protection against late dilatation c 
the aortic root is obviated. Additio1 
ally, graft replacement of the asce: 
ing aorta alone may not offer as m 
protection against late dilatation 
the sinuses of Valsalva at the aoi 
root as does the operation dese 
here. Ae 
Suture line bleeding has been 
difficult to control with th 
layer sandwich-type reconstr 
the aorta than when ext 
tressing with felt pledgets or el 
cuffs has been utilized. Results in 
patients in whom this technique ha 
been used have been quite satisfac- 
tory. T 






















































































































aneurysm of the aorta. Ann Surg 142:58 
612, 1955. phen 


9. Effler DB, in discussion, Daily PO, et 
al: Management of acute aortic dissections. 
Ann Thorac Surg 10:237-247, 1971. n 

10. Symbas PN, et al: Aneurysm of all 
sinuses of Valsalva in patients with Mar- 
og syndrome. Ann Surg 174:902-907, 














11. Castaneda AR: Surgical treatmen: 
of cardiac valvular disease, in Walton H 
(ed.): Clinical Symposia. Summit, NJ ; Cib 






Pharmaceutical Co, 1969. 
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uring Inactive Recumbency 


nard Sigel, MD; Annette L. Edelstein; W. Robert Felix, Jr., MD; 


d Charles R. Memhardt, Philadelphia 


Blood flow velocity was measured in the 
al veins of ten inactive recumbent sub- 
s in order to determine the effect of elas- 
ocking compression on venous flow. A 
sive Doppler. ultrasound technique 
sed to measure blood flow velocity. Re- 
ts of these studies indicate that elastic 
stockings increase femoral venous flow ve- 
during periods of compression up to 
hours. This increase in blood flow ve- 
persists for up to 30 minutes after re- 
stockings. Compression reduces 
uctuation — effect of respirations on 
venous flow, resulting in a more constant 
flow. These findings indicate that elastic 
mpression of the lower extremities pro- 
uces effects (increased. venous flow veloc- 
y and decreased venous pooling) that may 
luce the occurrence of venous throm- 
osis. 








Nlastic compression of the lower 
4 extremities has been regarded 
rally as having a salutary effect 
umber of disorders. In particu- 
ympression by bandaging or 

ng has been used in the hope of 
enting deep venous thrombosis. 
ins and associates, in a large pro- 
active study, reported a decrease in 
cidence of pulmonary embolism 
atients treated prophylactically 

h elastic compression.’ Other re- 
S have indicated that- elastic com- 
sion of the lower limbs reduces 
occurrence: of venous thrombo- 





on for this apparent beneficial ef- 
of compression, studies have fo- 
sed attention on the flow of blood in 
e deep venous system of the lower 
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limbs. A number of clinical studies re- 
ported that the transit time of an in- 
dicator (usually a radioactive isotope) 
betweer. a site of injection into a su- 
perficial foot or lower leg vein and the 
femoral vein was reduced by com- 
pression.*? 

It is our belief that previous studies 
do not fully explain the effect of elas- 
tic compression on the lower limbs of 
hospitalized patients. Patients con- 
sidered to be at risk for thromboem- 
bolism or under treatment for venous 
thrombosis commonly wear elastic 
compression stockings for periods of 
hours while confined to bed. However, 
relevant information on the effect of 
compression lasting several hours in 
subjects who are relatively inactive is 
lacking. In addition, we question the 
rationale for equating transit time of 
an indicator directly to flow velocity 
as was done in a number of studies. 
In a study employing Doppler ul- 
trasound measurement of flow veloc- 
ity, elastic compression was reported 
to prevent the lowering of femoral 
vein flow velocity during induction of 
anesthesia. However, this study did 
not reveal an increase of flow velocity 
above normal as a result of elastic 
compression.’ Finally, much informa- 
tion about compression has been ob- 
tained with inflatable air splints 
rather than elastic stockings. Such 
work has shown relatively small in- 
creases in femoral vein blood flow 
with increasing compression but then 
a subsequent decrease as external 
compression is increased further.’ 
The conelusions of air splint experi- 


‘ments cannot be transposed entirely 
to elastic stocking use. Air splints 


exert an equal compression. rather 








than the graded - effect aroki. hy P 


elastic stockings that exerts higher 


external pressure at the ankle than at. 
the thigh. Also, when the conven- 
tional air splint is inflated, jmmobili- 
zation of the extremity in full exten- 


sion is produced. We have previously « 
shown that full extension of the leg 


will produce a functional obstruction 


of flow in the popliteal vein.” This ef- 
fect could reduce femoral vein flow 


with inflated air splints but not with 
elastic stockings, because. the knee 
can be maintained in a partly flexed 
position. For these reasons, we h 
conducted a study designed tom 
sure the effect of compression upo 
femoral vein flow velocity under epn- 
ditions which would simulate more 
closely the ambience of recumbent 
inactive, hospitalized patients. = 


Method 


Human volunteers,.who were fully in-. 
formed as to the purpose and procedure of 
the examinations, were studied. A total of: = 
ten subjects were examined. There were 
three men and seven women, 19 to 60 years. 
of age. All subjects but one were conside 


ered to have normal venous systems as de- _ 
termined by history, physical examination, 
and Doppler ultrasound examination. One 
60-year-old woman with a past history of 
thrombophlebitis in the left lower extrem- 
ity had evidence of incompetent valves in 
the external iliac and common femoral 
veins on Doppler ultrasound examination. ie 

The subjects were placed supine upon an 


examination table and three transducers.. i 


were applied as follows: (1) a flat Doppler 
ultrasound transducer with transmitting 
and receiving crystals angled 30° from the 
perpendicular was applied over one: fem- 
oral vein at the inguinal ligament with ad- 
hesive tape; (2) a comparable transducer 
was applied similarly over. the opposite 
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= Fig 1.—Femoral flow velocity in subject in whom functioning valves in external 
iliac or common femoral veins could not be demonstrated. With decompression, 
ere is: marxed reduction in forward (toward the heart) flow velocity lasting for about 
n seconds. During this period, there is transient increase in reverse flow velocity. 

phasing forward and reverse flow velocity in relation to respiration at end of 
ce. Peak forward flow occurs at expiration and peak reverse flow occurs at inspira- 


n. 






_ femoral artery; and (3) a mercury-in-rub- 
ber strain gauge was applied to the chest 
to time respiratory excursions. Both ul- 
_trasound transducers were acoustically 
¿coupled to intact skin with a nonirritating, 
_high-viscosity gel. In all instances, non- 
ve. Measurements were employed. 
Each subject was requested to lie immobile 
for periods wich ranged from two to three 
hours. The vein transducer was connected 

to: a bidirectienal Doppler ultrasound flow 

=> detector; the arterial transducer to a non- 
_. directional Loppler ultrasound detector; 

<o = and the mereary-in-rubber strain gauge to 
_»- an electrical impedance plethysmograph. 
‘Signals from the vein ultrasound detector 

_ were recorded on three channels: (1) for- 

ward bloed flow velocity; (2) reverse. blood 
velocity; and (3) an electronically inte- 
























-> Areh Surg/Vol 108, Jan 1973. 





4 
Femoral Vein Reverse Flow 


A € h u 
HI NY PN ONT VN NTT 
Lj RTS wa 


PA | MTS 
LLLLLOTILL I LILIE tT 
| Respiration 













ake 
Re ee 
Rk mse 
=e oe 
ae my 
Bae 
DUNE 
AAZ 
AmA 
LLLI] 


























nm es 
AJALA 












12 14 16 


Time (Seconds) 


10 18 20 








grated display of forward blood flow veloc- 
ity. These three channels and two others to 
measure arterial blood flow and the respi- 
ration excursions were recorded on a half- 
inch instrumentation tape recorder and 
subsequently analyzed by synchronously 
transcribing the data on a multichannel 
pen recorder. In all studies, limb compres- 
sion was produced by a thigh length stock- 
ing. The stockings employed in the first 
two studies were fitted with a zipper along 
the anterior surface for rapid decompres- 
sion of the extremity. The stockings used 
in the third study were conventional long 
stockings prescribed for hospitalized pa- 
tients to reduce the likelihood of develop- 
ing venous thrombosis. 

Before each test, the bidirectional Dop- 
pler ultrasound. detector was calibrated 


Deep Venous System Compression /Sigel et al -39 


against actual measured flow in an in 
system. In all studies, the voltage o 
of the detector was in a linea 
flow velocity. This voltage was 
on the ordinate and repr 
tronic average of flow velocity. 
Three studies were performs 
tiple conditions of body: tilt wit 
stocking compression of five mi 






























(8) three-hour elastic stocking compr 
sion. The stockings used in the m 
conditions and the 30-minute com: 
studies were specifically construe 
this project. These stockings were 
with a full-length zipper along the ai 
surface for rapid decompression of th 
tremity. Extremity circumferences of ea 
subject were measured and used to co 
struct stockings so as to produce an ext 
nal compression pressure at the ankle of 
mm Hg and at the upper. thigh of 6.5 m 
Hg. Compression values were meas 
and recorded for each of: the. stock: 
used in the tests. In the three-hour 
thigh-length knitted nylon-spandex s 
ings intended for hospital use to pi 
venous thrombosis were employed. C 
pression values for these stockings 
also measured and were the same as t} 
for the specially constructed stoekin, 

Multiple Conditions Study—Short-1 
A total of 12 examinations were perfor 
in eight subjects. Each subject was teste 
in three positions sequentially: (1) horizon 
tal; (2) ten degree foot down tilt; and 
ten degree foot up tilt. Between and afte 
tilting, the subjects were examined in ti 
horizontal position. In each position, mea: 
surements were made first with the st 
ing unzipped. The stockings were.. the: 
zipped to produce compression for five 
minutes. Compression was then released 
and a five-minute postcompression period 
was monitored. oh 

Thirty-Minute Compression Study.—In si: 
subjects, a total of nine examinations wa: 
performed with the subjects in the hori- 
zontal supine position and with use of elas- 
tic stockings. Following an initial base line. 
period of at least 30 minutes, a single ex- 
tremity was compressed by a stocking fo 

30 minutes. Compression was then released 

and a final period of 30 minutes without 

compression followed. ae 
Three-Hour Compression Study.—In. fou 
subjects, femoral vein flow velocity fol 
lowing three hours of elastic stocking 
compression was measured; Tests were 
conducted. on each leg of each subject on 
different occasions for a total of eight 
tests. Commercially available thigh-length 
elastic stockings described previously were 
used, In these studies, the base line period 

















































































sion period. The stocking was. 
long the anterior aspect for the entire 
ength to decompress the extremity, and 
asurements were continued for at least 
tional 60 minutes.. 























Results 














itial observations indicated that EE E 
velocity base line could be kept 10 
nstant over a. three-hour period ER fete oa 
r technique. Based on this de- 
f stability of the recording sys- 
the linearity of detector 
tput to measured flow in 
alibration, we have expressed 
anges in flow velocity as percent 
hanges of the base line flow velocity 
n reporting results. The base line is 
rmalized or considered as 100%. 
Aulticonditions Study.—With sub- 
in the supine position, elas- 
rockings increased femoral flow 
dn only four of 12 tests. 
lts: were unexpected and 
ed us to reevaluate the method 
produce compression. We dis- 
red that in providing each thigh- 
compression stocking with a 
er, we had inadvertently caused a 
ndition that produced a constriction 





Femoral Vein Velocity--Percent of Bas 


Time (Minutes) 
Compression Compression 
Start Release EEG 
Fig 2.—Effect of 30-minute elastic stocking compression -on femoral vein i 


flow. Compression produces an increase of about 20% in femoral flow veloc- 
ity This increase persists for up to 30 minutes after release of compression. 


Femoral Vein Forward Flo 


Flow Velocity--Percent of Base Line 


‘stockings used in this experi- 

ıt, there is a triangularly shaped 

t at the very top of the stocking. 

3 insert prevents constriction and 

ires a proper gradation of pres- 
_In the first specially constructed 
ings, an elastic band was placed 
round the entire stocking circum- 
ference at its upper end to prevent 
om slipping. When the 
zipped all the way up, 

formed a tourniquet 

high. This could be 

d by monitoring the 

r and zipping. and un- 

top of. the stocking. As 

was discovered, the top of 

king was redesigned 
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-employed in the 30-minute compres- 
sion study. 
_ The multiple conditions study pro- 
ded data regarding the effect of 
y tilt on femoral vein velocity. 
Jt-to-a ten degree foot down 
compression position de- 
8 d flow by an average of 53%. 
= This effect was diminished by com- 
pression. Body tilt toa foot up posi- 
tion increased flow by an average 
80%. F 
_ In one subject. with a past history 
of venous thrombosis, a striking in- 
-crease in reverse flow was observed 
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Femoral Arterial Flow, 
8 10 12 14 16 
Time (Seconds) 


Elastic compression reduces amplitude of respiratory cycle effect. Venous ve- 
ulses in cadence with cardiac pulses are relatively enhanced by this maneuver. 


























18 20 


immediately following decompression 
(Fig 1). 

Thirty-Minute Compression Study.~ 
Compression during a 30-minute pe- 
riod produced a sustained increase in 
femoral vein flow in five out of six 
subjects undergoing nine examina- 
tions. The average increase was 20% 
over the base line, which was sta- 
tistically highly significant. Figure 
2 depicts the average increases for 
stocking experiments. Compression 
produced qualitative as well as quan- 
titative changes in femoral velocity. 


The normal flow signals obtained 








ration: inspiration ca 
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and expiration causir 
velocity. In addition, | 
tions. were superimposed. 
signal (Fig 3). Compressior 
the amplitude of the res 
cursions and appeared to. 
effect of the cardiac puls: 
4). Rapid decompression 
marked transient decrea 
vein flow velocity (Fig 5 
ping maneuvers were all 
in less than three second: 
vein velocities fell to zero fi 

Following resumption of 
vein flow, in some subjects” 
was increased above the base | 
periods of up to 30 minutes. Afte: 
time, femoral flow velocity grad 
returned to base line values (Fi 

Three-Hour Compression 
Four subjects were exam 
laterally on different days 
use of three-hour compress 
studies). Following release 
pression, femoral vein flow 
over a period of about 30: mi 
clined to a base line that was 
80% of the average flow veloci 
ing the latter portion of the 
hour compression (Fig 6). The 
ence between this final base 
the average velocity during con 
sion was statistically highly sig: 
nificant. ii 



































































































Comment 





The results of these experime: 
permit certain conclusions and inter 
pretations that provide some itis 
into the effect of elastic compressi 
on the lower extremity. First, it must 
be emphasized that these experi- 
ments were performed during ina 
tive recumbency. Conclusions eanno 
be transposed to venous flow in ot 
body positions or during exercis 

m 


































Nevertheless, the inactive | 
bency subjeet model. resembi 
ambient condition of many pa 
in the hospital. Therefore, this 
may permit a better understandin 
of what occurs under common condi. 
tions in the hospital. ae 

A consistent finding of these ex 
periments has been that elastic com 











































ssion. Hence, the increase in 
ous flow velocity as a result of 
tic stocking compression is not a 
nsient. event. In addition, the 
ee-hour test period is represent- 
re of time spans that stockings are 
by immobile patients. These 
urements were made about 2 
hes beyond the level of compres- 
top of stocking). Consequently, 
‘appears reasonable to assume the 
y beneath the area of compres- 
ion is even higher and the faster 
reaming of blood persists for some 
istance beyond the segment being 
ompressed. 
In these experiments, flow velocity 
er than volume flow has been 
ured. We feel that this is the 
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van i LAJA 

rel vant measure for the follow ALTA 

reason. It is our assumption that AN vA 
sal effect produced by elas- ah 


“ompression in reducing venous HH 
nbosis is the reduction of stasis Respiration 
volume of the venous bed in the 8 10 12 14 16 18 20 
er limbs, Volume flow should be Compression Time (Seconds) 


affected unless compression con- Release ae 
antly reduces arterial inflow. Fig 5.—With rapid decompression, there is a marked decrease of forward ` 
; : : ; flow velocity. In this subject with competent valves, transient increase in re- > 
erefore, an increase in femoral verse flow velocity did not occur as in subject with incompetent valves (Fig 1). 














: ‘ i Fig 6.—Effect of compression lasting three hours is measured in the last 30 minutes of 

apression to effect a velocity compression and for 60 minutes following release of compression. Following: decompres- 
ase, it is important to avoid any sion, flow velocity decreased over a period of 30 minutes to reach base line which was about 
alized constriction by the appli- 80% of average flow velocity during latter part of three-hour compression period. 


‘This occurred in the first of 













eased. These results point out the 
rof misapplied stockings or ban- 
lages. This suggests, furthermore, 
that the maintenance of a gradient in 
ternal pressure (greater pressure 
he ankle than at the thigh) may 
ortant in maintaining the fast- 

ow velocity during compression. 
n addition to increasing. venous 
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Femoral Vein Velocity--Percent of Base Line 
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: in femoral vein flow velocity. We 






thieves 2 relative steady state dur- 
compression. With decompres- 
, there is a sudden increase in the 
ime of the deep venous bed. While 
venous bed is being filled to 
ater capacity with blood, blood 
| the femoral vein decreases un- 
he venous bed is filled to a new 
id larger volume. We regard this 
ent as a “filling phenomenon” and 
nsider it to indirectly support the 
contention that elastic compression of 
the lower extremities reduces the ca- 
ty of the venous bed. 
ompression altered the appear- 
- of the femoral vein velocity 
ern, Under base line conditions, 
oral flew velocity fluctuates with 
spiration, being of greatest veloc- 
during expiration. Superimposed 
e velocity tracing are smaller 
de pulsations that are in ca- 
ith the heart beat. We believe 
his represents either a retro- 
e pulsation along the veins trans- 
ed by the heart or else is due to 
he rhythmic compression of adjacent 
ies. Compression diminished the 
respiration in the velocity 
ng. This was seen as a decrease 
he respiratory peak-to-peak am- 
plitude. The more rapid cardiac or ar- 
effect, however, was increased. 
net effect was to maintain a more 
tant rather than fluctuating ve- 
ity of venous return during com- 
ession, — 

The increased flow velocity pro- 
duced by compression tended to per- 
t up to 30 minutes after release of 
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id, although transient, diminu- 


rpret this occurrence as follows. l 
low velocity in the femoral vein 


venous tone, resulting from compres- 
sion. This persistence of the effects of 
compression may tend to obscure the 
results of compression experiments 
where short periods of observations 
are employed. It was for this reason 
that in the three-hour compression 
study, we observed flow for at least 60 
minutes after compression. While in 
most cases the increased velocity 
tended to persist initially after re- 
lease, velocity gradually diminished, 
indicating that three-hour compres- 
sion still maintained velocity at a 
higher level. 

It is generally assumed that a de- 
crease in flow velocity and stasis or 
increased pooling of blood in lower 
extremity veins are predisposing fac- 
tors in the development of venous 
thrombosis. Bedridden and inactive 
subjects particularly appear to be at 
high risk, because this condition is as- 
sociated with a decreased venous flow 
velocity. This study has shown that 
long-stocking leg compression at pres- 
sures generally applied by elastic 
stockings appeared to increase ve- 
nous flow velocity and decrease the 
size of the venous bed. These effects 
provide a rationale for the wearing of 
elastic compression stockings by hos- 
pitalized patients in order to reduce 
the occurrence of deep venous throm- 
bosis. 


Conclusions 


1. Femoral vein flow velocity was 
measured in subjects employing a non- 
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by elastic stocking: 
velocity at the femoral vei 
fect persisted after three 
compression. We interpret 
ing to indicate that elas 
compression is effective in r 
ing an increase in venous flov 
ity under conditions resembling 
of such stockings in h 
patients, ra 
3. Proximal, localized 
by the compressing appliance 
flow velocity. = K 
4. Transient decreases i 
vein flow velocity upon rap: 
pression of the lower extr 
interpreted as an indirect s 
external compression reduces 
of the venous bed. es 
5. Compression reduces the e 
of respiratory excursions on th 
velocity. Venous return: with 
pression, therefore, is more co 
6. The increased velocity ¢ 
compression can persist for up 
minutes after release of comp: 
7. The effects of compressi 
inactive, recumbent subjects may 
sen factors that predispose 
venous thrombosis (increased ve 
of venous return and dec 
stasis). K a 
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imitations of Impedance Phlebography 
or Diagnosis of Venous Thrombosis oe 


The technique of impedance phlebography 
for the detection of deep vein thrombi was 
evaluated. A total of 410 examinations were 
performed on 111 patients. Approximately 
20% of these patients were not suitable can- 
didates for this technique. Twenty-one pa- 
tients underwent radiographic venography 
by a method that routinely visualizes ail of 
the named deep veins. Of these 21 patients 
having venograms, eight had false negative 
impedance studies. The frequent occurrence 
of false negative impedance studies casts 
doubt on the value of impedance phiebog- 
raphy for the diagnosis of suspected deep 
vein thrombosis or for the screening of high- 
risk patient groups. 


mpedance phlebography is a non- 
invasive method of detecting deep 
venous thrombi in the lower extrem- 
ity originally described by Mullick et 
al’ who reported a close correlation 
with radiographic venographic find- 
ings. Their technique is based on the 
assumption that, if the venous system 
in the lower extremity is patent, the 
fluid (blood) volume and thus the elec- 
trical impedance in the leg changes 
with respiration as venous return 
waxes and wanes. In the presence of 
deep venous thrombi, there would be 
little or no change in limb blood vol- 
ume and electrical impedance with 
respiration because of obstruction to 
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flow and lack of transmission of the 
venous pulse. If such a noninvasive 
technique were found to be reliable, 
postoperative patients could be rou- ane 
tinely examined at intervals and an- 


ticoagulation begun if indicated. In 
addition, the epidemiology of deep. 
venous thrombosis might be further 
elucidated and certain high-risk pa- 


tient groups prophylactically anti- 


coagulated. ere 
Shortly after the initial report by — 
Mullick et al we began an indepen- 
dent evaluation of this technique 
using similar equipment and meth- 
ods. This report, drawn from our ex- 
perience during the past 18 months, 
intended to call attention to the limi- 
tations of impedance phlebography. 


Material and Methods 


The materials and methods used for im- l 


pedance phlebography were essentially 

those previously reported by Mullick et alt 
and recently modified by Wheeler et al.’ . 
All measurements were made using a port- 


able, battery-operated resistance bridge. E 


Permanent recordings were made with an 
electrocardiograph. Prior to measurement: 
of impedance changes, the recorder was 
calibrated so that a'0.2% change of imped- 
ance caused a l-cm deflection. Four cir- 


cumferential electrodes were placed on the 
lower extremity with the lower pair as — 


close to the ankle as possible. The inner `- 
two electrodes were separated by a. dis- 
tance that varied from patient to patient 
‘but gave a baseline impedance of approxi — 
mately 400. Our technique varied in this 


respect only from that of Mullick et al>- : 


who placed the electrodes at the point of 
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constant distance from each other. During 
the examination, all subjects were lying 
comfortably supine and horizontal. Re 
‘cordings were made during quiet resting 
respiration and with controlled five-second 
“Inspirations in each leg position. Each 
- lower extremity was evaluated in the fol- 
ing positions: (1) limb horizontal, knee 
, hip externally rotated 30° to 60°; 
) limb horizontal, knee straight, hip exter- 
ally rotated 0 to 20°; (3) knee flexed 45°, 
hip externally rotated 45°; (4) knee flexed, 
hip externally rotated 45°, knee supported 
~on pillow; and (&) limb elevated on pillow at 
calf; hip externally rotated, and knee 
flexed. Interpretation of these tracings 
was rding te the criteria reported orig- 
inally by Mullick et al and later modified 
by Wheeler et al? A maximum respiratory 
excursion (MRE) of over 0.25% of baseline 
impedance was considered normal; 0.20% 
to 0.24%, borderline normal; 0.15% to 0.19%, 
-borderline abnormal; and 0 to 0.14%, ab- 
normal. The MRE was based on the aver- 
age of the two greatest deflections. In ad- 
` dition, consideration was given to changes 
in impedance during normal resting respi- 
ration. 
Radiographic venograms were per- 
formed according to the method of Rabi- 
nov-and Paulin? with the patient in a semi- 
upright position and nonweightbearing on 
the leg being examined. No tourniquet was 
„used: Seventy-five to 125 ml of contrast 
was injected through a No. 21 scalp vein 
. “needle in a superficial distal foot vein, and 
* flow of contrast was monitored by fluoros- 
.» copy. Multiple spot films in various posi- 
tions were taken over the entire extremity 
being examined. The radiologist who inter- 
‘preted these studies was unaware of the 
results of impedance phlebographic eval- 
uation. Radiographie criteria for the diag- 
“nosis of deep vein thrombosis were (1) con- 
` stant filling defects, (2) abrupt termination 
2 of the column of contrast material at a 
‘constant site in a vein, (3) nonfilling of all 
or part of the deep venous system, and (4) 
diversion of flow from an area of nonfilling 
to collateral channels 



























































Results 


~A total of 410 impedance phlebo- 
graphic limb examinations were per- 
formed on. 111 patents (58 men, 53 
women). Studies were performed on 
46 patients with clinically suspected 
leg vein thrombophlebitis. Twenty- 
three other patients were surveyed 
following prostatectomy, four pa- 
tients following cesarean section, and 
38 patients with fractures of the leg 
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Fig 1.—Top, Anteroposterior and lateral detail films of radiographic venograms showing 
large constant filling defect (arrow) in low popliteal and high posterior tibial veins. Bottom, 
Impedance phlebogram showing MRE of 0.50% of baseline impedance. Horizontal bar de 
notes period of controlled inspiration; vertical scale measures percent change of baseline. 


impedance (case 1). 


or foot at the time a long or short leg 
cast was first changed. Among the to- 
tal number of limb examinations, 76 
(19%) were felt to be uninterpretable 
because of poor patient cooperation, 
185 (46%) were normal, 105 (26%) bor- 
derline, and 44 (11%) abnormal. Twen- 
ty-one patients subsequently under- 
went lower extremity venography. 
The remainder of this report will 
deal only with the 21 patients in the 
study group who underwent radio- 
graphic venography. This number is 
small because of several factors: (1) 
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Some patients were anticoagulated = 
on purely clinical grounds regardless 
of what the impedance study showed, 
and their attending physicians saw 
no indication for venography. (2) 
Some patients had pulmonary emboli- 
zation, making radiographic venog- 
raphy unnecessary to determine: the. 
need for anticoagulation. (3) Some 
patients who initially had abnormal 
or borderline results to impedance 
studies subsequently had normal im- ~~ 
pedance study results interpreted by 
their attending physicians as elim 
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— result in an abnormal _ 
_ Apparently, the remaining ver 
“nels obscured this effect. In an 














radiographic venography showed filling. 
defects and occlusion-of the lower super- 
ficial femoral vein from a point 5 em above 
the knee to the point.of entrance of the 
deep femoral vein. Failure to detect 
thrombi of this magnitude would represent 







nating the possibility of deep venous 
thrombosis and the need for confirm- 
tory radiologie venography. 

_ Each of the 21 patients who under- 
went radiographic venography had 
physical signs and symptoms sugges- 
ve of acute deep vein thrombosis of 
he lower extremity. Calf tenderness 
or pain was noted in all 21 patients, 
nd swelling was present in eight. 

Ten patients had normal results of 
mpedanee studies and a normal veno- 
hree patients had abnormal 
ults of impedance studies and ra- 
iographic venograms that showed 
ep vein thrombosis. These thrombi 
were noted in the soleal veins in one, 
sroneal and soleal veins in one, and 
-eommon femoral and profunda fem- 
ral and superficial femoral veins in 
the third. Eight patients had normal 
results of impedance studies but 
venograms that showed deep vein 
thrombosis (false negative). Imped- 
ance phlebography was therefore ac- 
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Fig 2.—Top, anteroposterior and lateral detail films of radiographic venograms showing 
ultiple filling defects (arrows) in several soleal veins. Bottom, Impedance phlebogram 
howing MRE of 0.26% of baseline impedance. Horizontal bar denotes period of controlled 
piration; vertical scale measures percent change of baseline impedance (case 2). 


curate in 13 of 21 patients (61%) in 
this group. Some representative pa- 
tients whose impedance phlebogram 
disagreed with the radiographic veno- 
gram will be described. 


Report of Cases 


Case 1.-A 25-year-old woman under- 
went therapeutic abortion. Four days 
later, she noticed right calf pain. Her right 
calf was 2 em greater in circumference 
than her left calf. She had right calf ten- 
derness and a positive Homans’ sign. A 
staphylococcal clumping test‘ failed to 
show fibrin split products, and a protamine 
sulfate test’ was negative for fibrin mono- 
mers. Impedance phlebography revealed a 
MRE of 0.26% of baseline impedance on 
the left and 0.50% on the right (Fig 1, bot- 
tom). Radiographic venography of the 
right leg revealed a large filling defect in 
the lower popliteal and upper posterior tib- 
ial veins (Fig 1, top), as well as defects in 
several soleal veins. She made a rapid re- 
covery with anticoagulant therapy. 

This large thrombus might be expected 



























an obvious limitation of the impedance 
technique. ag WR aias 
Case 2.—A 60-year-old man. noted right 
calf pain ten days following cholecystec- 
tomy. Physical findings included a’ tender 


right calf whose circumference was 2cm 
greater than the left. Impedance phlebog- 


raphy revealed a MRE of 0.26% of base- 
line impedance on the right (Fig 2, bottom) 
and a MRE of 0 on the left. Radiographic 
venography showed multiple filling defects 
in several of the soleal veins ‘on the right 
(Fig 2, top). Anticoagulants were adminis- 
tered and he rapidly recovered. 

Unfortunately, no. radiographic study 
was done on the left side, which had an ab- 
normal impedance study, but no clinical 
findings. Since deep vein thrombosis is fre- 
quently a bilateral phenomenon, there may 
well have been thrombi on the left side as 
well. 


Case 3.—A 65-year-old man had a 40- one 
year history of intermittent swelling of the 


left leg following an episode of deep yein 
thrombophlebitis. Six days prior to. admis- 
sion, he noted left calf pain associated with 
swelling. Physical examination. revealed 
bilateral superficial varicosities with: su- 
perficial venous dilatation more marked on 
the left. The left calf and thigh circum- 
ferences were 4 cm greater than the right. 
Impedance phlebography revealed a MRE 
of 0.45% of baseline impedance on the left. 


(Fig 3, bottom) and 0.44% on the right. Ra- oe 


diographic venography demonstrated that 
all flow in the left calf and knee. was 
through superficial veins. No flow was 
noted in the deep system on the left below: 
the distal femoral level (Fig 3, top). He was 
treated with anticoagulants and recovered. 
Other investigators’ have noted. that 
previous deep venous disease. and dilated 
superficial collaterals may mask acute 
thrombosis by allowing collateral flow and 
transmission of the venous pressure pulse 
around the new occlusions. yee 
Case: 4-A 35-year-old woman under- 
went an uneventful right thyroid lobec- 
tomy. Left calf tenderness without swell- 
ing was noted on the fourth postoperative 
day. Impedance phlebography at that time 
revealed a MRE of 0.38% of baseline im- 
pedance on the left and a MRE of 0.38% on 
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visualized a filling defect in a soleal 
After treatment with anticoagulants, 
ade an aneventful recovery. 
‘Since the remainder of the deep system 
was patent, the demonstrated small 
thrombus evidently did not cause signifi- 
cant obstruction to the venous flow and 
therefore did not result in an abnormal im- 
dance study. The three additional pa- 
ents with normal results of impedance 
tudies and abnormal radiographic veno- 
grams were sirailar to this patient. Filling 
defects in each case were limited to soleal 
-< veins. 



















Comment 






= Current interest in impedance 
phlebography stems from the need 
for a reliable, noninvasive, sensitive, 
atraumatic, inexpensive, and simple 
method for detecting deep vein 
thrombosis. Initial reports by Mullick 
et al' and Wheeler et al? were encour- 
aging. These authors reported only 
two of 79 patients in whom veno- 
“grams disagreed with impedance 
study. The significance of this corre- 
lation must be viewed with reserve, 
however, for their technique of ve- 
nography may be open to criticism. 
One third of their venograms were 
-dminterpretable when later reviewed 
by*someone unfamiliar with the clini- 
. eal findings or impedance study re- 
sults. It is possible that some of the 
=» -patients whose venograms were in- 
`- terpreted as normal did, in fact, have 
thrombi in the deep veins that were 
not demonstrated by their radio- 
“graphic technique. These patients 
‘would then have had false negative 
‘impedance studies (see below). 
In a later study, Dmochowski et 
` al“ performed impedance studies and 
radiographic venograms on 43 ex- 
_.. tremities of 24 patients clinically sus- 
pected of having deep venous throm- 
=- þosis. Fifteen of the 16 extremities 
(94%) showing radiographic evidence 
‘of recent clot had abnormal imped- 
ance -studies while eight of 13 
extremities (61.5% with normal ra- 
diographic venograms had normal im- 
pedance studies. Five of 14 patients 
. (48%) with radiographie evidence of 
“old venous disease without recent 
clots had normal results to impedance 
studies. These authers noted six false 
positive impedance studies and one 
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ht. Radiographic venography of the 
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Fig 3.—Top, Anteroposterior view of thigh and lateral view of calf radiographic venograms 
showing dilated superficial veins of calf and complete absence of filling of deep system be-. 
low the distal femoral vein (arrow). Bottom, Impedance phlebogram showing MRE of 0.45% 
of baseline impedance. Horizontal bar denotes period of controlled inspiration. Vertical 
scale measures percent change of baseline impedance (case 3). 


false negative impedance study with 
an overall accuracy in the detection of 
the presence or absence of recent 
thrombus of 53.5%. 

Evaluation of the reliability of im- 
pedance phlebography in the diag- 
nosis of deep vein thrombosis re- 
quires correlative studies using a 
technique with established accuracy 
for demonstrating the presence or ab- 
sence of deep vein thrombosis. If 
lower limb radiographic venography 
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is to be used as a reference standard 
for comparison, stringent. criteria for 
the completeness of the radiographic 
examination as well as the signs of | 
thrombotic disease must be applied. 
The technique used in our series ‘was 
that described by Rabinov and Pau. 
lin.’ This technique, using a large vol- 
ume of contrast medium injected into 
a distal foot vein in the completely re- 
laxed and nonweightbearing limb of 
a patient in the semi-erect position, 











































mp eteness 0 of filling and any 
mination that did not demon- 
















he entire. deep system iñ at 
wo different projections was 
ted. The positive findings for 
ent us thrombosis represented in our 


onstant filling defect in a well- 

eep vein, unchanged in 
er and location during the 
í é venogram as seen on 
one radiograph. In only 
ase was the diagnosis based on 

t and 3 complete interruption 

























of the contrast medium 
ance into the common 
stantiated the finding. 
rion of nonfilling of certain 
p veins ‘was only used as evidence 
rombosis in those cases in which 
widence of filling defects was 
in other parts of the venous sys- 
nd in which the absence of fill- 
was readily explained as an ex- 
nsion of the lesion. 
the 21 patients who were studied 
pedance phlebography and 
ic venography, our results 
similar to those of Dmochowski et 
There was a poor correlation be- 
: mpedance and radiographic 
graphy and in more than a 
f the cases a false negative im- 
e study was encountered. The 
































ick SC, “Wheeler HB, Songste 
sis of deep venous throm 
ae -of electrical aise na 


í ; , 1970. 
Whee er HB, et al: Impedance phle- 
hy que, interpretation and re- 
Surg 104:164-169, 1972. 
Rabinov K, Paulin &: Roentgen diag- 


tion in those veins (eg, soleus veins) 
` in-which their presence has little or 
-no influence on the alteration of nor- 
“mal venous flow with respiration. - 


the presence of 
relatively small thrombi or their loca: 


Similarly, large and obstructing 
thrombi associated with well compen- 
sating dilated collateral vessels may 
be overlooked by the impedance 
study. 

Dmochowski et al® noted that six of 


` their 43 patients studied had abnor- 


mal results to impedance studies and 
normal radiological venograms. False 
positive impedance phlebograms may 
be caused by external pressure on a 
major vein by bone, soft tissue, or 
bedding in the absence of thrombosis. 
Furthermore, inability to take a con- 
trolled deep inspiration or poor pa- 
tient cooperation may result in a 
falsely abnormal impedance study. 
Our experience with over 100 patients 
suggests that, in a general hospital 
population, approximately 20% of pa- 
tients are unable to lie quietly in the 
supine position and take a controlled 
five-second deep inspiration on com- 
mand without otherwise moving. 
They are, therefore, not candidates 
for impedance phlebography. Such 
patients are usually elderly, fre- 
quently bedridden, and often chroni- 
cally ill patients who are likely to de- 
velop deep venous thrombosis. We 
observed no false positive impedance 
tracings, probably because we elimi- 
nated from consideration those pa- 
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nately; an examiner can never be 


- tirely confident that the result of an 


impedance study is genuinely abnor- 
mal and that some further modifica- eo 
tion in limb position might not un- 
mask a normal tracing. ; 

Our results cast doubt on the value 
of impedance phlebography for the 
diagnosis of suspected ‘acute deep. ee 
vein thrombosis and suggest the tech- 
nique is inadequate for screening 
high-risk patient groups. Because of 
the frequent occurrence of false neg- 
ative tracings, we cannot, at present, — 
exclude the diagnosis of acute deep- 
vein thrombosis without confirma- 
tory radiographic venograms. In this 
small group of patients we noted no 
falsely abnormal results of impedance : 
studies, and for this reason, we would © 
recommend anticoagulant therapy 
for patients with clinical findings 
suggestive of acute deep vein throm- 
bosis and abnormal results of imped- 
ance studies without employing ra. 
diographic venography. This is a — 
tentative conclusion whose ultimate ` 
validation requires evaluation im a 
larger series of patients studied with *, 
accurate radiographic tocheiguee.. 
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ing aspiration. 









mo: 
. tion, however, can be difficult to diag- 
nose. When episedes are small, the re- 
_ sultant pulmonary response is often 
_ nonspecific and cannot be recognized 
easily as secondary to aspiration. 
‘Even when aspiration is massive and 
pneumonia follows, unless the episode 
_of aspiration itself has been observed, 
‘it is often difficult to be sure of the 
cause of the pulmonary disease. This 
_ report describes a group of patients 
_in whom aspiration clearly occurred 
_and documents predisposing factors, 
the clinical outcome, and the effect of 
arious forms of therapy. 























Clinical Material 
Patient records in which aspiration 
_. pneumonia was an indexed diagnosis were 
reviewed during the ten-year period of 
1963 through 1972. Many patients were in- 
|) cAecepted for publication Aug 7, 1972, 
-> From the Departmeat. of Surgery, the Johns 
Hopkins Medical Institations, Baltimore. 
= Reprint requests to Department of Surgery, 
Johns Hopkins Hospitel, Baltimore 21205 (Dr. 
Cameron). 
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~The clinical records of 47 patients with 
documented aspiration were reviewed. The 


2 es were involved, mortality was in 
< the range of 90%. Acutely ill, comatose pa- 
with gastrointestinal or neurologic 
_ disease and an indwelling nasogastric tube 
-Were at particular risk. All hospital patients, 
however, appear to be vulnerable. Anti- 
< biotics, steroids, and ventilatory assistance 
-were utilized in various combinations, but 
_ None seemed to effectively change the out- 


Aspiration is well recognized as a 
LÀ cause of pulmonary disease. 
- There is some evidence which sug- 
gests that in many clinical situations 
t may be the most common cause of 
complications. Aspira- 


Aspiration Pneumonia 
Clinical Outcome Following Documented Aspiration 


John L. Cameron, MD; William H. Mitchell, MD; and George D, Zuidema, MD, Baltimore 


cluded in this review. However, in most in- 
stances aspiration was only a presumed 
origin of the resultant pulmonary disease. 
Therefore, only the charts of those pa- 
tients in whom aspiration was clearly 
documented to have taken place, and in 
whom records were complete enough to 
document their clinical course were used 
for this study. Of these 47 patients, 30 
were males and 17 were females. Twenty- 
eight patients were on one of the medical 
services when their episode of aspiration 
occurred, and 19 were on one of the surgi- 
cal services. Contained in the records of all 
47 patients was adequate documentation 
that aspiration had indeed occurred during 
their clinical course. Almost all patients ei- 
ther had each of their episodes directly ob- 
served (25) or had gastric contents suc- 
tioned from their tracheas (22). There was 
precise clinical documentation in 30 in- 
stances. The underlying diseases present 
in these 47 patients are listed in Table 1. 
Patients with neurologic disorders, alcohol- 
ism, and drug overdose comprise one half 
of the number in this series. The physical 
and mental status at the time of aspiration 
are listed in Table 2. The majority of pa- 
tients were acutely ill and comatose at the 
time of aspiration. Materials aspirated 
were as follows: gastric contents without 
particulate matter, 30 instances; tube feed- 
ing material, 7 instances; obstruction fluid, 
5 instances; and blood, 5 instances. The fol- 
lowing items that were thought to pre- 
dispose to aspiration were studied to see 
how frequently they were associated with 
aspiration in this series: general anesthe- 
sia, 15 instances; tracheostomy tube, 5 in- 
stances; nasogastric tube, 18 instances; 
Sengstaken tube, 2 instances; and position 
in bed, 4 instances. 


Clinical Outcome 


Overall mortality following aspira- 
tion in this series of patients was 62% 
(29). In 79% (23) death was secondary 
to aspiration; in 17% (5) it was con- 
tributed to by aspiration; and in 4% 
(1) it was unrelated to aspiration. In 
39 cases subsequent aspiration pneu- 
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monia was well-documented roe 
genographically. Three patien 

prior to x-ray films being taken 
in five no roentgenographic ch 
occurred. When only the prima 
of involvement is considered it ca 
seen that the right lower lobe was 
far the most frequent sight of as 
tion pneumonia (Table 8). In 
ing the mortality as related 
distribution of the pneumoni 
interesting to note that if only 
lobe was involved the mortali 

41%. However, if more than one 
was involved either on the same 
or on both sides, the morta’ 
the range of 90% (Table 4), 
ment of aspiration pneumoni 
hospital over the years has 
the use of antibiotics, steroids, 
positive pressure ventilation, . 
variety of antibiotics was used in 
series, but the most common 

nation was cephalothin sodium (K. 
lin) and kanamycin sulfate. Steroid 
were usually administered in massi 

doses. It can be seen in Table 5 that 
any combination of these three treat- 
ment modalities had little or no effect 
on overall mortality. - 





























































































Comment 


The 47 patients included in this re- 
view obviously do not comprise all t 
patients who aspirated during this 
period. There is reasonable clini 
experience to suggest that aspiration 
is a very frequent clinical event." 
However, in most instancés the aspi- 
ration is probably small, is not ob- 
served, and passes unnoticed. The 47 
patients in this series all had episode 
of significant, well-documented asp 
ration and therefore were used as a 















study group to look for predisposir 
factors present prior to aspiration, to. 
follow the clinical outcome following 





Table 1.—Underlying Disease 
Process 


Neurologic disorder 
Alcoholism 

Drug overdose 

Esophagea: disease 
Gastrointestinal obstruction 
Head & neck carcinoma 
Emphyserra 

Uremia 

Hip fracture 

Miscellaneous 


Table 2.—Mental and Physical Status 


at the Time of Aspiration Table 3.—Primary Lobe 


Involved Roentgenographically 
Patient Status Right Lung Len Lung 
Mental nyy! m 
i see a | Upper lobe Upper lobe 
> 33 Responsive 12 | o Middle Lingula 
Chronically Semirespon- eee : es Cee lobe Lower 


itt sive eae Foo ee 
Healthy 6 Comatose 27 Coes eg Lower lobe 19 lobe 


Unilateral Bilateral 


eee 
More Than More Than 
One Lobe One Lobe Two Lobes Two Lobes 


Mortality (%) 


Table 5.—Effect of Treatment on Mortality 


Antibiotics 
+ 
Antibiotics Steroids Antiblotics 
+ + + 
Antibiotics Steroids Ventilation Ventilation Ventilation 


No. of 
patients 


No. 
of lobes 
involved 


Mortality (%) 
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ration, and to evaluate the effec- 
eness of our current treatment mo- 
ilities. Awe et. al* described a series 
4 patients who had aspirated 
with a mortality of 70%. Dines et al* 
recently described a series of 20 pa- 
; with aspiration pneumonia 
rt ortality of 55%, although in 
“some instances the mortality was not 
felt to be related to the aspiration. 
There is very little other clinical data 
available in the literature to docu- 
‘ment the clinical outcome following 
aspiration. 
n studying a group of patients 























Is series gastric contents were ob- 
ned from the tracheobronchial tree 
suctioning shortly after the pulmo- 
ary insult. In other instances aspira- 
on was confirmed by precise clinical 
documentation. For example, one pa- 
“tient with an iatrogenic esophageal 
perforation had a normal chest x-ray 
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Roentgenograms taken immediately preoperatively (left) and postoperatively (right) in a 
61-year-old woman with an esophageal perforation (arrow). While closing laceration in cervi- 
cal esophagus, gastric contents refluxed into wound. Despite inflated endotracheal cuff, pa- 
tient aspirated during surgery and developed massive bilateral pneumonia immediately 
postoperatively. She died six days later of respiratory insufficiency. 


film just prior to the induction of gen- 
eral anesthesia. At the time of sur- 
gery, while the esophagus was being 
closed, gastric contents could be seen 
refluxing freely up the esophagus. 
Despite the fact that a cuffed en- 
dotracheal tube had been used, imme- 
diately postoperatively the patient 
was in marked pulmonary distress 
and had an x-ray picture of massive 
aspiration pneumonia (Figure). This 
was accepted as a clinical situation 
that provided confirmatory evidence 
of aspiration. Any case in which aspi- 
ration was questionable was excluded 
from the study. It is interesting in re- 
viewing the underlying diseases pres- 
ent in these 47 patients (listed ear- 
lier) to see that the first three 
diagnoses comprising 28 patients are 
diseases that directly effect the level 
of consciousness. The next three diag- 
noses involving 12 patients were ones 
with disturbances of normal swallow- 
ing or gastrointestinal obstruction. 
Furthermore, the majority of these 
patients were acutely ill at the time 
of aspiration, and many were coma- 
tose. It is not surprising under these 
circumstances that aspiration oc- 
curred. In 15 patients in this series 
significant aspiration was docu- 
mented to have taken place during 
anesthesia. During general anesthe- 


hospital patient is a potential candi- 











sia the normal protective gag an 
cough reflexes are not present. 
even with meticulous care aspi 
remains a threat. In an addition: 
patients a nasogastric tube wa 
place. With a tube passing thro 
both the upper and lower esophag 
sphincters, rendering them at le 
partially incompetent, regurgi' 

and aspiration are much more likel 
to occur. From the above data it ca 
be surmised that acutely ill comato 
patients with underlying neurologi 
or gastrointestinal disease, with : 
nasogastric tube in place, are at pa: 
ticular risk with regards to majo 
piration. However, there were 
other patients in the series. with 
of these conditions. This poi 










































the pathophysiology of aspirati 

There is no one factor or clinica! 
ation that stands up above al 
as being important in predisp 
patient to aspirate. Surgical S 
as well as medical patients are all at 
risk. This is unfortunate because - 
makes the prevention of aspiratio: 
difficult. It is clear from this and 
other studies that a multitude of fac- 
tors play a role in the pathogenesis o 
aspiration. Therefore, to prevent as- 
piration; one must assume that every 
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ict that the right lower lobe is most 
Pansy involved following aspira- 
. The ‘left. lower lobe was. the 
cee most commonly effected and the 
left upper lobe was the least apt to be 
volved. The lethality of this disease 
formidable. Sixty-two percent of 
the patients in this series died follow- 
ing aspiration. In 79% (23) of the 
atients who died the death was 
ought to be directly attributable to 
iration or the subsequent pneu- 
onia. In an additional 17% (5) of 
` patients who died the aspira- 
on was thought to have been con- 
ributory to death. It is interesting to 
‘that if only one lobe was in- 
olved with a pneumonic process fol- 
wing aspiration, the mortality was 
he range of 40%. However, if more 
none lobe was involved either on 
; ‘side or both sides, the mortality 
the range of 90%. It is rec- 
d that aspiration pneumonia 
n occurs in extremely ill patients. 
heless, there are very few 
er complications that carry such a 
igh mortality. 
The ineffectiveness of our therapy 
spiration pneumonia is pointed 
ti in Table 5. Antibiotics have been 
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Aspiration pneumonia: A clinical and 
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-obstruction is present. However, anti 
` biotics are usually used in an attempt 5 
“to prevent suprainfection of the in- 


this disease it is unlikely that 
d out for each magia patient. x 
Data from this study confirm the - 


teria play any role unless intesti 





jured lung. The clinical impression: 
exists that steroids are of benefit in 
aspiration pneumonia.‘ There is some 
experimental evidence to confirm this 
clinical impression,® although other 
experimental evidence is contradic- 
tory.** When gastric contents are as- 
pirated, it is well documented that 
the subsequent aspiration pneumonia 
is secondary to the acid content of the 
aspirate.’ Steroids are used with the 
hope that their antiinflammatory 
properties will decrease the pulmo- 
nary injury that occurs following the 
acid insult. Recently, experimental 
evidence has suggested that immedi- 
ate positive pressure ventilation fol- 
lowing aspiration can improve sur- 
vival.'’-” All three of these treatment 
modalities were used in various com- 
binations in this series of 47 patients 
without any apparent effect on the 
overall mortality. Others have used 
hyperbaric oxygen both experimental- 
ly and clinically with some success.'* 

Aspiration pneumonia is a pre- 
ventable disease. Physicians and 
other medical personnel can take 
steps toward decreasing the incidence 
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iy a 
an empty stomach for the induction : 
of general anesthesia, tube feeding is 
not administered at too rapid a rate 
to allow for adequate gastric empty- 
ing, or other common and daily pa- 
tient care precautions that are impor- 
tant. in preventing aspiration © are 
carefully adhered to. From this study 
it can be concluded that if significant -` 
aspiration does occur, the mortality is 
formidable. In addition, current 
treatment does not change the elini- : 
cal course, if aspiration has been mas- `- 
sive. Even though high-risk patients 
can be identified, unfortunately there 
is no one single patient group or dini- 
cal situation in which aspiration will -` 
occur. In fact, aspiration can occur in: 
a wide variety of disease processes 
and clinical situations. Therefore, 
only by acknowledging that aspira- 
tion can occur in any hospital patient, 
carries an extremely high mortality, 
and has no effective therapy will clini-. 
cians and nursing personnel. observe a 
the details necessary to prevent aspi- 
ration from occurring. š 







































This investigation was supported in part. by J 
Public Health Service research grant RR 05378. 


monia: Results of treatment .by. positive- 
pan ventilation in dogs. J Surg Res. 
:447-457, 1968. 
11. Cameron JL, et al: As iration pneu- 
monia: Physiologic data following experi- `. 
naa aspiration. Surgery 12: 238-245, ; 


972, ; 
12. Booth DJ, Zuidema GD, Cameron 

JL: Aspiration pneumonia: Pulmonary an- 

giography after experimental aspiration. J 
ay Res 12:48-52, 1972. : 

Gorman J E, et ak Hyperbaric oxy- 
gen therapy for chemical neumonitis: Ex- -> 
perimental and sine observations. Sur- 
gery 64: ween 1968. Boe 














- Aspiration Pneumonia/Cameron et al 





i Surg/Vol 106, Jan 1973 : — = 





To determine whether leg position or dis- 
tance between the inner electrodes affect 
the magnitude of impedance change during 
deep inspiration, 30 adult patients (60 
limbs) were studied with the Minnesota Im- 
pedance Cardiograph. Phiebography was 
performed in 19 limbs and correlated with 
the impedance findings. 

There was no difference in the results of 
impedance testing between the straight- and 
bent-knee positions, nor was there a differ- 
ence for the two electrode positions. 

The phlebographic correlation indicated 
that none of the techniques was accurate 
enough to warrant use of the impedance 
method as the sole diagnostic maneuver in 
deep phiebothrombosis. 


pres in the objective diag- 
nosis of lower extremity deep 
venous thrombosis has been impaired 
by the unreliability of clinical exami- 
nation,’ and the fact that the only 
widely available method for accurate 
diagnosis, phlebography, is invasive, 
expensive, time-consuming, and inca- 
pable of bedside performance. Accu- 
rate methods, which are also noninva- 
sive and applicable on the wards, are 
badly needed. The ‘I-labeled fibrino- 
gen method appears to be the most 
reliable of the three methods pres- 
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ently under study, but has not 
practical in this country b 
the unavailability of hepatit: 
beled fibrinogen.” The Doppler 
trasound method has also sh 
promise, but cannot be quantific 
requires considerable experien 
pedance plethysmography* 
of interest because of early : 
its high degree of accuracy 
nique, originated by Whee 
exploits the fact that venous 
in the lower extremities vari 
the respiratory cycle. Thus, 
deep inspiration, return throug 
inferior vena cava is slowed, result: 
in an increase of venous blood vol 
in the legs and a reduetion of electri 
cal impedance. The opposite ch 
occurs in expiration. Wheeler et 
postulated that in the presen 
venous blockade secondary 

bosis in any part of the deep venou: 
system these fluctuations of volum 






































































































their initial studies they appare th 
confirmed this concept with a rem 

ably high degree of accuracy. 

ever, using the same. techniq B, 
only slight variations, our studi 
not demonstrate the extreme 
racy shown by Wheeler and assoc 
ates, except for the finding of a lov 
incidence of false negative result 
Because all subjects were studied 






































































-0f posture and electrode co 





y accuracy, a suggestion ad- 
ced by Wheeler et al.’ We there- 









was threefold: 

1, To evaluate the effect. of chang- 
ng the distance between the inner 
electrodes on the percent fluctuation 
of the total impedance. 

2. To evaluate the effect of the pos- 
ture of the knee, straight as com- 
pared with bent. 

8. To determine whether. any com- 
bination of the above factors gave 
improved accuracy in patients with or 
without venous thrombosis as deter- 
mined by phlebography. 


_ Materials and Methods 


‘enous impedance plethysmography 
performed in the 60 legs of 30 adult 
ts ranging in age from 20 to 75, who 
rere suspected of harboring deep venous 
bosis. The apparatus was a Minne- 
Impedance Cardiograph.* The read- 
were made with the patients lying su- 
as relaxed as possible. Each patient 
ked to inspire deeply for an approxi- 
tely five-second period, and then to ex- 
e passively. Throughout this maneuver 
mpedance tracing was recorded. In all 
tients, readings were made for both the 
neh and 6-inch distance between the in- 
er electrodes (Fig 1), and for the straight 
nd bent-rotated positions (knee and hip 
it and externally rotated about 30° to 
void any pressure of the calf on the bed). 
In 18 of the 30 patients, ie, in 19 limbs, 
lebography was performed, and was 
led “positive” when fresh thrombosis 
was present, and “negative” if normal or if 
“old venous occlusive disease was 
found. The phlebograms were interpreted 
by radiologists who had no knowledge of 
the impedance findings. 
The impedance finding was called posi- 
e if the. percent change of impedance 
7%) was lower than 0.20%, and negative, 
ve. However, for purposes of the tab- 
o only the actual values for AZ% 
corded, since it is recognized that 
jsa” "gray zone” ranging from 0.15% 
25% wherein reliable interpretation is 
ot possible: The formula used was 


AZ% = AZ x 100 
wie “Std td X Zo 


ere, AL ‘signifies maximal change, in 




































































a a ee : 


re undertook a study whose purpose 


ters, of the impedance tracing from 
the end of deep inspiration until return to 
stable, flat base line after expiration; Sta A 


ation—might_ account, for ml 














Electrode 1 is 2 inches proximal to medial malleolus; electrode 2, either 4 or 6 inches 
from medial malleolus; electrodes 3 and 4, 10 and 12 inches, respectively. 










Table 1.—Mean Difference in AZ% Between S and B & R for Given Distance 
Between Electrodes 2 and 3, and Between L = 4 in 
and L = 6 in for Given Position of Leg 



































Set 









1 L=6in AZ%(S) — A Z% (Band R) —0.24 0.005 79 
2 t=4in AZ% (5) — AZ% (BandR) =—1.22 za i 70.03 52 
3 S AZ% (4in) — 4A Z% (in) =+1.88. 47 +0.04 16. 
4 BandR AZ%(4in) —AZ% (Gin) = +3.15 43 +0.07 11 














Table 2.—Concordance Between the Venous Impedance Plethysmography. i 
(VIP) and Venous Phlebography (VG) Findings “pas 














L=6in L=4-in 
P OSOE EE 
sS ` Band R S Band R 

VIP Positive ieit a 
VG Positive 5 4 3 Si 2 i; 
VIP Negative : 
VG Positive 1 2 eee 
VIP Positive ; 
VG Negative 7 6 






VIP Negative 
VG Negative 8 5 
Concordance 
VIP and VG 
False negative . 
VIP 
‘False positive 
VIP 















10 (55.6%) 










13 (68.4%) 





9 (50%) sgo% | 


106.7%)  2(83.5%) 
























‘Itwasso 
- unexpected.. | 






































produced the lowest incidence of fals 


positive. (88.4%) - and false” negative 


Ee (16. 7%) results. 


d left, -4inch and 6inch electrode 


ces, straight and bent knee. In the- 


: remaining nine. patients, studies could not 


‘tients to cooperate fully, owing to debility, 
senility, or partial obtundity. 


Results 


< For both the 4-inch and 6-inch con- 
gurations of the inner electrodes, 
the arithmetic differences between 


the straight (S) and bent-rotated (B 


and. R} positions were calculated. 

Conversely, for the S and B and R po- 

sitions the arithmetic differences be- 

tween the 4inch and 6-inch con- 
figurations were calculated. The 
mean values for all studies are 

recorded in Table 1. 

_. These results indicate that there is 
no significant difference between (1) 
results obtained, expressed as AZ%, 

for the S and B and R positions, and 

results obtained for the 4-inch and 
ch inner electrode distances. 
ired t-testing of the data in sets 1, 
8, and 4 of Table 1 gave P values as 

follows: set 1, .79; set 2, .52; set 3, .16, 

and 4, .11. 

` In Table 2 are listed the results of 
‘comparing the impedance findings 

with those of phlebography. According 
: to these data, the best concordance 
between the impedance method and 
_ phlebography was achieved by the 
straight-leg position with a 6-inch 
distance between the inner electrodes 
(68.4%). This configuration also by far 


-Kakkar VV: The problems of throm- 
sis in the deep veins of the legs. Ann R 
Col Surg: amg 257-27 
2. Ka ‘V, et. al: my ‘Dahelled fibrin- 
ogen test adapted for routine screening for 
K inn vein thrombosis. Lancet 1:540-542, 


- 3. Sigel B, et al: ; A Doppler ultrasound 


Comment 


The present. study confirms the 
findings of earlier work indicating 
that the impedance method is partic- 
ularly defective with regard to its- 
high incidence of false positive re- 


sults (approximately one third of nor- 
mal limbs have an abnormally low 
AZ%), so that a conclusive diagnosis 
of acute phlebothrombosis cannot be 
made on the basis of a single reading. 
On the other hand, the study found 
for the straight legs a low incidence 
(16.7%) of false negative results, al- 
though not as low (5%) as in our origi- 
nal study.‘ 

In our opinion, phlebography 
should be done, whatever the results 
of single impedance readings. On the 
other hand, sequential readings, par- 
ticularly where the result changes 
from negative to positive, may prove 
to be more accurate. If this is true, 
the impedance test would be more 
useful in clinical settings where pro- 
spective, sequential measurements 
are feasible. 

The second useful conclusion of the 
present study is that neither of the 
knee-hip positions used nor the inner 
electrode distances used had any sig- 
nificant effect on the results, except 
for the slightly better concordance 
with the phlebographic data shown by 
the straight-leg position with the 6- 
inch electrode configuration. 

The technical problems encoun- 
tered, including debility, poor cooper- 
ation, and whatever extrinsic factors 
operate to impede blood flow through 


References 


method for diagnosing lower extremity 
venous disease. Surg Gynecol Obstet 
127:339-350, 1 
4 Mullek SC, Wheeler HB, Songster 
B: Diagnosis of deep venous thrombosis 
by measurement of electrical impedance. 
a J Surg 119:417-422, 1970. 
5. Wheeler HB, et al: Diagnosis of occult 


re a the l impedance | m cle 
continue to be useful only as a scree: 
ing method, unless ways are foun 


circumvent these problems. Even tl 


subject. who is followed in a sequel 
tial manner and changes from a 
mal to an abnormal result should ha 
phlebography. He should not be ‘co! 
mitted to either anticoagulation o 
venous interruption on ‘the basis | 
the impedance finding alone. 


Conclusions 


1. There was no statistically si 
nificant difference in the results. 
impedance testing for the str, 
and bent-rotated knee positio: 
for the 4-inch and 6-inch inner ele 
trode distances in the total of 
limbs studied. However, in t 
limbs subjected to phlebography, 
straight-knee-6-inch distance com 
nation yielded a slightly better 
cordance with phlebography than 
other three combinations (68.4% a 
racy, 16.7% false negative, and 38, 
false positive). 

2. The impedance method, 
though useful as a screening tech 
nique, should be checked by venog 
raphy in almost all cases until its ae 
curacy is improved. 
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S amne y : 
‘if necessary, to. cope with any pathologic: disorder - 


vered. Fully one-third of all postmenopausal bleed- 


due to. uterine malignancy. And while bleeding is a | 


‘cervical carcinoma, it occurs early in adeno- 
noma of the corpus uteri. Thus, in the majority of 
of endometrial carcinoma, the lesion will be found 
mited to the uterus if detected early.! g 
ately, an accurate new procedure for early detec- 
f endometrial cancer has been developed: The 

lee Jet Washer. Its significance can be seen from 
these facts about endometrial and cervical cancer. 
metrial carcinoma: 

nce approaching that of cervical cancer 

ormer disparity between the incidence of cervical 


oft 
test. Early detection of endometrial cancer is part cu 
important because this disease is one of the 
forms of cancer if treated while it is still loc 
survival rate being as high as 90%. 





e Upjohn Company introduces a step forward in endometrial cancer detection 


E GRAVLEE " 
T WVASHER vow. ecm 


lice procedure for detection of endometrial carcinoma 





Negative pressure lavage, a safe aspiration technique 
king only minutes to perform 

Gravlee Jet Washer employs the principle of negative 
ure to wash out and collect samples of endometrial 
d/or tissue fragments, The use of a unique double 
la and a seal firmly seated in the cervical os creates 
ative pressure in the uterine cavity. This closes the 
pian tubes and allows fluid to be drawn through the 
is without fear of spreading the lavage solution into 
_ the abdominal cavity. In practice, about 30 ml of normal 
Saline has been used to lavage the endometrial surface 
at any one time no more irrigating fluid occupies 
rine cavity than its average capacity of 1 to 414 ml 


£ 
ee Jet Washer was 93% confirmed by D & C or 


ctomy: In another recent clinical trial,’ test results 
d with the Gravlee Jet Washer agreed perfectly 
istologic specimens obtained by D & C in 101 of 
atients. In. both of these studies, the Gravlee Jet 
turned up malignancies (in the fallopian tubes 
ties) where D & C specimens had failed to do so. 

well tolerated procedure 
intrauterine lavage with the Gravlee Jet Washer is usu- 

] 


| tolerated. Analgesia or anesthesia is seldom 


ed; and with the exception of mild, menstrual-like 


cv Fis a registered trademark 
Dickinson and- Company 


; The Upjohn Company Heise eos 


Patent 3,527,203 ` 


cramps in a few patients, no complications hav 
observed. Sterile and disposable, the Gravlee Jet 
is economical as well. Complete directions for u 
included with each unit. 


Samples suitable for both 

histologic and cytologic examination m ne 
Lavage with the Gravlee Jet Washer yields both ce 
and/or tissue fragments, and the sample may, therefore 
be examined using either (or both) cytologic or histologic 
techniques. Specimens may be processed by the lab: 

tory in any number of ways. The Upjohn Company 
now actively engaged in a program designed to (1) inform 
the pathologist of the concept and rationale behind the. 
Gravlee Jet Washer; (2) familiarize him with the physical 
characteristics of the specimen; and (3) where requested 
offer techniques for handling and examining the sample. 
Where to use the Graylee Jet Washer ; 
The Gravee Jet Washer has been shown to be an acet: 
rate procedure for early detection of endometrial cancer 
Used where symptomatology is present or suspected, the 
Gravlee Jet Washer technique can serve to support the- 
Presumptive diagnosis prior to hospitalization and co : 
firmation by D & C. Used as part of the routine pelvic: 


examination of asymptomatic women over 45, it mayo 


well serve both physician and patient as usefully as the. 
Papanicolaou test, 


Saunders Co., p. 768. 3. Gravlee, L; C: Jet-Irrigation Method | 
the Diagnosis of Endometrial Adenocarcinoma, Obstetrics an 
Gynecology 34:168-173, 1969. 4, Dowling, E A- Graviee, L Co 
and Hutchins, K E-A. New Technique for ‘th ono 
Adenocarcinoma of the’ Endometrium, 

501, 1969. 5. So-Bosita, J: Lo Lebherz, 

Endometrial Jet Washer, Obstetrics and yi 
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Three infants receiving long-term paren- 
teral hyperafimentation developed obstruc- 
tive jaundice characterized by parallel eleva- 
tions of total and direct bilirubin with normal 
serum enzyme determinations. Two infants 
died from complications of their primary sur- 
gical lesion while the third survived with 
complete reversal of the hepatic involve- 
ment. Liver specimens in two patients re- 
vealed a unique form of hepatitis having 
parenchymal! cholestasis and periportal infil- 
tration with a marked eosinophilic myelo- 
poiesis. The histologic findings are compat- 
ible with complications of a bile secretory 
defect. Deficiency of a specific amino acid, 
essential to the formation of normal bile 
salts, or long-standing intestinal obstruc- 
tion, could predispose to abnormal or in- 
adequately conjugated bile salts interfering 
with micelle formation and the normal flow 
of bile into the canaliculus. 


Eaa parenteral hyperalimen- 
tation in the pediatric patient is 
now a universally accepted adjunct in 
the management of surgical complica- 
tions,’ chronic nonspecific diarrheal 
syndromes,’ and on occasion extreme 
low birth weight prematurity.’ The 
major complications reported with 
this technique have been often fatal 
systemic infections and metabolic 
side effects usually attributed to the 
composition of the solution or its rate 
of infusion.‘ 

Recent observations suggest that 
the infusate itself may have an in- 
jurious effect upon hepatic function. 
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_ struction on operative cholangiogr 


-and intravenous. hyperaliment a 
--diseontinued; the catheter tip. cultured 



















term hyperalimentation (more than ` 
two weeks) at the Newborn Special 
Care Unit of the Yale-New Haven ` 
Hospital developed obstructive jaun-_ 
dice. These cases are reported to iden- ` 
tify another potential risk of a 
technique. 










Report of Cases 


Case 1.—A 3.0-kg (6.6 1b) white male in- 
fant was admitted four hours after birth 
with marked abdominal distention: Roent- 
genographic examination revealed proxi- : 
mal intestinal obstruction, found < 
ation to be an-antenatal midgut 
with pseudocyst formation. Resection of 
nonviable bowel and a proximal jejunodis- 
tal ileostomy was performed, leaving about 
4.0 cm of small intestine exclusive of 
the duodenum. Intravenous hyperalim nt 
tion, utilizing 5% casein protein hydroly- 
sate and 20% dextrose with other con- 
stituents as recommended? was begun on. 
the third day and ‘administered contin- 
uously for 63.days. ‘Sweat electrolyte. levels 
were normal. The jejuno-ileostomy was re- 
vised on the 21st day because: of partial as 
anastomotic ‘obstruction; gastrointestinal ae 
function was restored with subsequent on- = 
set of the “short gut syndrome.” Clinical 
jaundice with acholic stools and dark urine | 
was apparent on the 54th day and open 
liver biopsy with operative  cholangiog- 
raphy was performed, The bilirubin deter- 
minations and.other salient features of his 
course are outlined in Fig 1, At operation «. 
the liver itself appeared enlarged, dark 
green, and: firm; there was nò: evidence of 
intrahepatic or extrahepatic: biliary ob- 

(Fig 
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2). Obstructive jaundice persisted and on 
the 68rd day the patient became febrile one 
r m waso ue 


Candida albicans but the blood. cultures . : 


: were sterile. E peral nen ation was nooo 














Jejuno- Revision of 
ileostomy anastomosis 






15 30 45 
Days 


ted, and the infant died seven 
ater with fluid and electrolyte com- 





admitted nine hours following 
birth with abdominal distention and bilious 


ed proximal intestinal obstruction 
alcified pseudocyst in the anterior 
the abdomen, found at operation 
resulted from antenatal ileal vol- 







1 peritonitis. The pseudocyst was re- 
and jejuno-ileostomy performed. 


r on two occasions. On the 26th 
patient underwent lysis of adhe- 
d eotomy with evacuation of in- 
conium. Intestinal obstruction 
and four days after the second 
an enterocutaneous fistula devel- 
ieal jaundice was first observed 
50th day. The bilirubin determina- 
id other salient features of the hos- 
rse are summarized in Fig 3. An 
was made to close the bowel fis- 
the 97th day. with subsequent 
mnd dehiscence and partial evisceration 
mail intestine. He received a ten- 
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Summary of hospital course; (SGOT, serum glutamic oxaloacetic transaminase) 


day regimen of cephalothin sodium (Kef- 
lin) and colistin sulfate (Colymycin); 
cultures obtained over this period were 
sterile. The hyperalimentation catheter in- 
filtrated on the 105th day and could not be 
replaced since all other sites had been pre- 
viously utilized. The infant died three days 
thereafter with complications of fluid and 
electrolyte balance. Findings at autopsy 
included two internal and two cutaneous 
intestinal fistulas, as well as an organized 
peritonitis. Excessive mucin production 
and interstitial fibrosis of the pancreas 
was consistent with the diagnosis of muco- 
viscidosis. The liver was grossly bile 
stained and finely nodular. The histologic 
appearance is described below. Focal hem- 
orrhages and early acute pneumonitis were 
present in both lungs. 

CASE 3.—A 1.0 kg (2.2 lb) black female in- 
fant was admitted one day after birth with 
the diagnosis of postampullar duodenal 
stenosis. Intravenous hyperalimentation 
was administered continuously for 65 days, 
beginning the second day of life. The 
salient features of her hospital course are 
summarized in Fig 4. On the 48th day, 
weighing 1.7 kg (3.3 Ib) she underwent 
side-to-side duodenojejunostomy. Gás- 
trointestinal function began on the third 


day after operation. and small. feedings” 


were administered. Scleral icterus was 


Meconium peritonitis 


Bilirubin (direct) 


first noted on the 54th day of 

tation and subsequi he sto 
acholic and her urine dark color: 
tient was weaned from intravenous hy 
alimentation as oral. e 
creased, and the. hyperalimeniat 
completely discontinued by the 6 
Culture of the catheter tip was ste! 
patient continued to gain weight 
became less jaundiced, and was disch 
on the 106th day of life. ore 




















Pathologic Findings 


Examination of the liver s 











hepatocellular cholestas le 
proliferation, and — periporta 
tration with a striking abun 
eosinophils. Parenchymal ¢& 
was moderately severe with evi 
of hepatocellular injury, includ 
necrosis of isolated cells, nümer 
acidophilic bodies, and balleor 
some cells, possibly from accumula 
glycogen. Bile plugs were not i 
tified in the bile ducts or cai 
The von Kupffer’s cells were pro: 
nent and some contained bile. ’ 
bulk of infiltrate was. he atopo 
ic with megakaryocytes, ery 
sis, and especially eosinop: 
elopoiesis well-demonstra 
Giemsa stain. The nuclei 
trate in some of the portal. 
karyorrhectic, possibly re 
necrotic polymorphonucle: 
cytes (Fig 5). ee 
The histologic findings in the liv 
may be summarized as. showing ev 
dence of minimal hepatocellular 
jury with marked cholestasis co 









































































Fig 2.—Operative cholangiogram; | 
moderately enlarged; extrahepatic 
system, normal (case 1). 
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or viral hepatitis, the commonest 
es of neonatal obstructive jaun- 
e, are compatible with the normal 
trahepatic biliary tree and the pre- 
dominance of eosinophilic hemato- 
poiesis within the portal zones.’ 

Prolonged obstructive jaundice has 
en reported i in neonates with cystic 
sis.’ The initial event in these pa- 
ts is considered to be inspissation 
viscid mucus in bile ductules simi- 
to what is seen in the pancreas, 
ngs, and intestine. The histologic 
findings i in our patient with cystic fi- 
rosis are probably not accounted for 
mucoviscidosis involving the liver 
there was no evidence of bile 
obstruction. The “inspissated 
syndrome,” another cause of 
t obstruction, can also be elimi- 
ed in the absence of bile plugging 
he extrahepatic biliary tree. More- 
, benrubin levels in case 1 were 










































While cytomegalic inclusion disease 
ften associated with massive ex- 
amedullary hematopoiesis, cholesta- 
, and the clinical picture of biliary 
bstruction, inclusion bodies were not 
bserved on multiple sections of the 





‘the = maorphilogic aaa 

epticemia was not proven in our 
p, although the first patient did 
‘andida cultured from the cath- 
r tip; blood cultures were ster- 
no organisms were found on 
ım and fungal stains of the liver 
imens. A mild anemia observed in 
ee patients is a normal physi- 
logical occurrence during the first 
> months of life and neither sepsis 
th hemolysis nor iron deficiency 
eed be invoked i in its origin. 


Comment. 


-during long-term hyperalimentation 
‘are reported in which the major path- 
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onjugated bilirubin from the hepa- : 2 see 
socyte and. extramedullary hemat- 
sis having” a high eosinophilic = 


Neither cores biliary atresia oe 


Three cases of obstructive jaundice 


Bilirubin 


Alkaline phosphatase (8-a) 


Days 





- ‘Meconium peritonitis 
_ > Pseudocyst 4 

= ‘Cystic fibrosis 
Jejuno-ileostomy - 


o—e Bilirubin (total) 
a Bilirubin (direct) 


Fig 3.—Summary of hospital course (case 2). 


ologic findings are cholestasis and a 
periportal infiltrate having a pro- 
nounced eosinophilic hematopoietic 
activity. While the hepatic pathologi- 
cal characteristics shown by the first 
two cases appear to be a unique form 
of hepatitis, the temporal relationship 
of intrahepatic biliary obstruction to 
parenteral hyperalimentation is more 
clearly suggested by the third infant 
who had a rapid clearing of jaundice 
15 days after hyperalimentation was 
discontinued. Intrahepatic cholestasis 
similar to that described appears the 
most likely explanation for the tran- 
sient jaundice. The pattern of jaun- 
dice with its late onset and a parallel 
elevation of both total and direct bili- 
rubin were findings common to all 
three patients. The normal serum 
transaminase determinations and the 
absence of any sign of hepatic insuf- 
ficiency, even in the two patients with 
unremitting jaundice, favors a spe- 
cific abnormality of bile secretion 
rather than widespread hepatocellu- 
lar injury. Despite the surgical 
‘complications encountered, all pa- 


‘tients were gaining weight and in pos- 


itive nitrogen balance throughout the 
course of hyperalimentation. = 

Eosinophilic hematopoiesis in the 
portal triad is suggestive of a hyper- * ; 
sensitivity reaction which may con- — 
tribute to hepatic dysfunction. ‘The | 
rather prompt clearing of jaundice $ 
observed when hyperalimentation is 
discontinued favors a readily rever- 
sible, possibly allergic effect, upon the 


liver. This hypothesis was not sup- = 
ported by peripheral eosinophilia or 


systemic allergic reactions in our pa- 
tients. Drug-induced cholestasis is a 


recognized cause of obstructive jaun- ° 


dice, but no known hepatotoxic agent 
was administered orally or by the 
parenteral route. Halothane: inhala- 


‘tion anesthesia was utilized on suc-_ 
cessive occasions in the first two 
patients, but the hepatotoxicity te 





ported with this agent is much more 
fulminating than we observed and a 
companied by evidence for cellular 
destruction and hepatic failure = o 
Hepatic dysfunction is a rare and. 


‘apparently selective complication of 


parenteral . hyperalimentation, ` ‘but. 
there is evidence that premature in- a 


ae sane | 













commonly affected. Johnson et al* re- 
ported elevated serum ammon: 
® Duodenal stenosis els in three premature infants wh 
Duodenojejunostomy (48th day) Prematurity he attributed to either an imba 
; of amino acids in the infusate, 
e—e Bilirubin (total) tion of urea biosynthesis as a cons 
Bilirubin (direct) quence of malnutrition, or as a resul 
of increased ammonia concentrat 
in the infusate. Similar observation 
were made by Asch et al’ in a patien 
receiving an infusion of casein hy 
drolysate. Ammonia levels reti rn 
to normal after changing to a syn 
thetic amino acid solution. Further 
examination searching for the cause 
of hyperammonemia reveals a strik: 
ing elevation in ammonia conten 
varying from 10,000 to 32,000 mg/ 
ml in one series.” The ammonia 
tent of the casein protein hydrolysat: 
employed at our institution avera: 
55,000 mg/100 ml; unfortunately 
relative determinations of serum am. 
monia were not obtained. Ghadimi 
al” have proposed that a very 
concentration of ammonia has a to: 
Days effect upon the liver by saturating the 
Fig 4.—Summary of hospital course (case 3). Krebs urea cycle and enhancing ac 
dosis in premature infants. 
A similar disturbance of the en- 
zyme system controlling cellular 


[—HyPeralimentation— fants with low birth weight are most 


{0.9 kg TO kg 


phosphatase =a) 


SGOT (s~ a) 


Fig 5.~Left, extensive accumulation of leukocytes in por- ic and myelopoietic elements with striking abundance of 
tal region of liver; most of parenchyma well preserved eosinophils; neutrophils, sparse; bile ductule in lower left: 
with no increase of connective tissue elements (hema- quadrant. Right, remarkable abundance of eosinophils. 
toxylin-eosin, original magnification x 125). Center, bulk Many hepatocytes swollen and contain much bile pigment 
of infiltrate, hematopoietic, containing both erythropoiet- (case 1) (hematoxylin-eosin, original magnification x 500). 
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n Heird and as 














































5 which interfere with micelle 
formation and the normal flow of bile 
to the canaliculus. In man the prin- 
yal bile acids are cholic and cheno- 
oxycholic conjugated ‘with amino- 
ae acid or taurine. Certain amino 
ds, induding taurine, tyrosine, and 
ylalanine, are known to have low 
the hyperalimentation infu- 
The deficicney of an amino acid 





le salta could cause cholestasis. Pe- 
et al, 4s Heird et al,* and Johnson 
14 have observed patients similar 
wn with obstructive jaundice 
hepatic cholestasis where this 
1ism could also be postulated. 
len et al reported the occurrence 
alcbular ‘cholestasis and cir- 
n a 1.0-kg (2.2 Ib) infant re- 
hyperalimentation for ex- 
me low birth weight prematurity. 





Sek SJ, Rhoads JE: New horizons 
for intravenous feeding. JAMA 215:939- 


“iler. RM, et al: Lon; nim paren- 
eral nutrition in infants. Engl J Med 
1:589-594, 1969. 
Gerda BIM, Babson SG: pad ten 
venous alimentation of the small pre- 
ture infant. J Pediatr 79:494-498, 1971. 
Heird WC, et.al: Intravenous alimen- 
on in pediatric patients. J Pediatr 
351-372, 
Ha > DM, ‘et al: Diagnosis of biliary 
ative accuracy of percutaneous 
opsy, y, open liver pios and oper- 

ve cholangiography. J Pediatr 11:598- 
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forms o of intrahepatic cholestasis 
caused by abnormal intermedi- i 
; between cholesterol and bile- 


_ pancreas. Pediatrics 1 





three patients with abnormal liver 
function tests and hyperammone- 
mia, “cholangitis” was observed in 
two, and fatty infiltration with cho- 
lestasis was found in the third. Liver 
biopsies in three other patients with 
elevated bilirubin levels, but in whom 
determinations of blood ammonia lev- 
els were not performed, showed bile 
stasis. 

Coexistent surgical complications 
may contribute to the development of 
bile stasis. For example, intestinal 
obstruction is known to increase the 
enterohepatic circulation of bili- 
rubin® imposing a further metabolic 
demand upon the liver reserve. Bacte- 
rial overgrowth in the proximal intes- 
tine also increases the synthesis and 
reabsorption of certain secondary bile 
acids, such as lithocholie acid, which 
may have a toxic effect on the liver 
cell. 

While the hepatitis observed has 
elements of both a hypersensitivity 
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having a “toxic” hepatitis with cho- eo h 
lestasis and hepatocellular’ damage. 
‘Johnson described liver biopsies in- 





now anticipated. -Base line and rou- 

tine liver function tests, including se- 

rum ammonia determinations, are in- 
dicated in all new patients receiving 
parenteral hyperalimentation. This is 
especially true of the particularly sus- 
ceptible premature infant and the in- 
fant with intestinal obstruction. The 
onset of obstructive. jaundice during 
parenteral hyperalimentation should 
be considered a hallmark of a “tox 
allergic” hepatitis. Fortunately, this 
complication appears self-limited if 
jaundice is promptly recognized and _ 
when indicated, hyperalimentation 
discontinued. Further biochemical 
testing of the hyperalimentation S0- 
lutions currently in common usage is _ a 
essential to development of the most 
physiologically satisfactory infusate cae 
for parenteral nutrition. a 
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serum Alpha-Fetoprotein 


o Sugahara, MD: Akiyoshi Kashii, MD; 


iki Kogure, MD; Junya Manaka, MD; 


ya Shirakura, MD; and Susumu Mitani, MD, Tokyo 


rotein (Al ) ‘level: was mea- 

f hepatoma before and 

atic lobectomy in order to- deter- 
anges in AFP level were indicative 
residual or recurrence. It was felt 

s relationship could be proved, an 

of AFP level might serve not only 
detecting tumor, but as an in- 
reoperation or chemotherapy or 
demonstrate a relation- 

juction of AFP and the 

fo. yi ma and its degree 
ellular differentiation. The AFP value was 
to be correlated with the size of 


P changes in the serum of pa- ` 


prior and subsequent to hepatic 
io : This paper presents the 


Uni ie 
requests to Department of Surgery, 


‘okyo d apan Dr. eose 


Surg/Vol 106, jaa on a 


versity x Tokyo, 7-3-1 Hongo, ke 


relation to their clinical, histopatho- 
logic, and radiologic findings. 


Material and Methods 


Five patients were treated with an he- 
patic lobectomy for malignant hepatoma. 
The AFP levels in the sera of these indi- 
viduals were determined in the preopera- 
tive and postoperative periods. Qualitative 


with. the double diffus on 
technique shows the prese 

els when there is as little. 

in the serum. Quantitative 
measuring AFP were done 
Mancini single radial diffusion 
Routine liver function tests, sı 
liac angiography, and liver scans d 


Table 1.—Summary of Five Cases 


AFP Valve, mg/dl 
Post- 
(Days) 


Pre- 
operative 


Size of Tumor in 
sii 


Pre- Pikit l 
operative (Daya) 


m 
6x5 (48) 
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te Ga “m were also performed in each 





- Report of Cases 


Casi L-A 14-year-old boy entered the 
hospital with an epigastric mass. A liver 














the left hepatic lobe that was treated by 
the perfarmance of a left hepatic lobec- 
tomy. Histologic examination demon- 
strated a hepatoma of a thin trabecular 
type with cellular atypism, Edmondson’s 
grade I.*. No AFP was present throughout 
the clinical course. The patient is now 22 
‘months past surgery, and the condition has 
‘shown ‘no signs of recurrence. 

“Case 2.—A 62-year-old woman came to 
the hospital with an epigastric mass. Selec- 
tive angiography and a liver scan showed a 
space-oceupying lesion involving the en- 
tire left. hepatic lobe that was surgically 
removed. Histologic examination demon- 
strated a trabecular type hepatoma with 
cellular atypism, Edmondson’s grade II. 
Tumor emboli were observed in the portal 
radicles, Thirty days after surgery, a liver 
can was done which showed a 3x3-cm 
id nodule at the liver edge. The AFP lev- 
s at this time showed an increase to 17.0 
g/dl, which is over three times higher 
an the lowest value (Fig 1). By the 48th 
postoperative day, the AFP level had risen 
0 39.4 mg/dl, and the tumor was now ob- 
erved by liver scan to have expanded to 
5x6 em within the residual hepatic lobe. 
The patient died 60 days after surgery. 
Case 3,—A 50-year-old man entered the 
hospital with an abdominal mass located in 
the left upper quadrant. Selective angiog- 
raphy.and liver scan revealed this mass to 
bea malignant tumor in the left lobe of the 
liver which was treated with a left hepatic 
lobectomy. The histopathologic diagnosis 
of this tumor showed a trabecular type of 
hepatoma with cellular atypism, Edmond- 
son’s grade II. Cirrhotic changes of the 
‘postnecrotie type were also histologically 
evident. No AFP was present when stud- 
ied ‘two weeks following surgery (Fig 1). 
‘Three months postoperatively, AFP was 
still not present, despite a liver scan that 
was suggestive of recurrent tumor. The al- 
kaline phosphatase level had risen to 15 
-King-Armstrong units. Two months later, 
‘the patient .reentered the hospital with 
_ jaundice and ascites. The AFP levels at 
this time had risen to 3.5 mg/dl, and an ab- 
- dominal mass had become palpable. The 
patient died shortly thereafter, after sev- 
“eral episodes of bleeding from esophageal 
varices. At autopsy, it was found that tu- 
mor recurrence had occupied over 90% of 
the right hepatic lobe, with the tumor 
weighing 1,710 gm. : 
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scan revealed a space-occupying lesion in. 




















Operation 


AFP, mg/dl 













60 





Operation Postoperative Days 


Fig 1.—Changes of the concentration of serum 
alpha-fetoprotein before and after hepatectomy. 









Fig 2.—Cut surface of resected specimen Fig 3.—Resected liver; hepatoma showing 
showing massive type of hepatoma (case 5). trabecular type, Edmondson grade |i. (case 
5) (hematoxylin-eosin, original magnifica- 


tion, x 200). 


Table 2.—Histological Character of Five Cases 


Histological Edmondson’s Liver Weight of = 0] 
Case Type Grade Cirrhosis Resected Specimen, gm - 
Thin trabecular i 
Trabecular 
Trabecular 
Trabecular 


Ti, partially Mit 
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CASE 4.—A 40-year-old man entered the 
hospital with an abdominal mass in the 
right upper quadrant. Selective angiogra- 
phy and liver scan revealed a space-oc- 
cupying lesion in the left lobe of the liver 
which was removed by a left hepatic lobec- 
tomy. The histopathologic diagnosis of this 
tumor was of a trabecular type hepatoma 
with cellular atypism, Edmondson’s grade 
II. Three weeks after surgery, AFP levels 
had risen as shown in Fig 1 despite normal 
alkaline phosphatase and bilirubin levels. 
Two months after surgery, the alkaline 
phosphatase level began to rise and jaun- 
dice appeared. A liver scan performed at 
this time suggested the recurrence of tu- 
mor with a 5x6-cm mass noted in the re- 
sidual hepatic lobe. One month later, the 
patient was readmitted to the hospital 
with jaundice. He died ten days later from 
hepatic insufficiency. 

Case 5.—A 62-year-old man entered the 
hospital with an abdominal mass in the left 
upper quadrant. A 2x3 em mass was pal- 
pable in this area, and a liver scan using 
gallium citrate Ga 67 revealed a 4x3-cm 
lesion. No AFP was detected at this time. 
A left hepatic lobectomy was performed, 
and the histologic examination of the tu- 
mor showed a trabecular type hepatoma 
with cellular atypism, Edmondson’s grade 
II and partial grade III (Fig 2 and 3). The 
patient remains well 15 months following 
surgery. 

_ The five cases presented are summarized 


,in Tables 1 and 2. 


Comment 


Since Tatarinov’ first reported the 
presence of AFP in the sera of pa- 
tients with hepatocellular carcinoma, 
Abelev,* Uriel et al° and others*’ con- 


1. Tatarinov YS: Presence of embryo- 
specific alpha-globulin in the serum of pa- 
tients with primary hepatocellular carci- 
noma. Vopr Med Khim 10:90-91, 1964. 

2. Mancini G, Carbonara AO, Heremans 
JF: Immunochemical quantitation of anti- 
gens by single radial immunodiffusion. Im- 
mun istry 2:235-254, 1965. 

3. Edmondson HA, Steiner PE: Primary 
carcinema of the liver: A study of 100 cases 
apie 48,900 necropsies. Cancer 7:462-503, 


4. Abelev GI: Production of embryonal 
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firmed this phenomenon and con- 
cluded that the presence of AFP in 
the serum of patients was an excel- 
lent indicator of primary hepatocellu- 
lar carcinoma. These investigators 
found AFP to be present in the serum 
of 50% to 80.7% of patients with hepa- 
toma. Others®™ have reported AFP 
to be also present in the serum of pa- 
tients with liver cirrhosis, although 
coexisting hepatoma was not com- 
pletely ruled out in these patients, 
since the diagnosis was based on liver 
biopsy alone. 

The study being presented would 
suggest a relationship between the 
histopathological subtype of an un- 
derlying hepatoma and AFP produc- 
tion. Further studies are necessary, 
however, for confirmation of this im- 
pression, especially since O’Conor et 
al‘ have recently denied the relation- 
ship between the degree of tumor cell 
differentiation and AFP. 

Cases 2 and 4 in this study showed 
a marked initial decline of AFP level 
following hepatic resection. Even- 
tually these levels became elevated 
despite normal liver function studies. 
Even with rising AFP levels, the in- 
volved patients demonstrated no ab- 
normal physical findings and main- 
tained adequate appetites. These two 
cases showed that rising AFP levels 
paralleled the progressive increase in 
the size of a tumor as demonstrated 
by liver scan (Table 1 and Fig 1). This 
relationship between AFP level and 
the size of a tumor confirmed the hy- 
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pothesis of Kithier et al’ that AFP 
levels in the serum increase with an 





a 
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J 
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extension of a hepatoma. The eleva- 


tion of AFP in these two cases pre- 
ceded the detection of recurrent tu- 
mor following hepatic lobectomy and 
gives some support to the concept 
that AFP is of value in the early de- 
tection of recurrent hepatic tumor. 
In case 3, AFP was not present for 
three months following hepatic resec- 
tion, even though tumor recurrence 


was postulated on the basis of bio- 
chemical findings and an abnormal É 
liver scan. A lack of AFP therefore 
does not preclude the presence of — 
hepatic malignancy, whereas an ele- Be | 


vated AFP level, in spite of normal 
biochemical liver scans, 
the recurrence of hepatic tumor. The 


authors believe that chemotherapy 
should be given to patients following 
hepatic lobectomy if there is an ele- i 
vated AFP level, in spite of normal 


datory in patients following hepatic — ‘ 


lobectomy to determine if there is re- 
sidual or recurrent tumor present in 


the residual liver lobe following resec- 


tion of the opposite hepatic lobe. 
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The Extracellular Fluid System 


. A Mathematical Model of Tracer Distribution 





‘Arthur Baue, MD, St. Louis, Mo; and 
John F. Burke, MD, Boston 


This paper proposes a mathematical 
model for the volume of distribution and ki- 
netics of tracer dilution in the mammalian 
extracellular fluid system. Analogy to certain 
simple mechanical and electrical physical 
-systems suggests an exponential decay for- 

“mulation for the time course of tracer distri- 

bution, y = A(i—e-®) + Ct. This hypothe- 
“sis is supported by the successful optimal 
curve fitting of the model to experimental 
data on “SO, and thiocyanate distribution in 
the extracellular fluid. Nonlinear regression 
< analysis is performed by computer, utilizing 
~ techniques devised for exponential func- 
tions. The parameters of the equation sug- 
` gest a correspondence to and an interpre- 
tation of the descriptive physical properties 
of the extracellular fluid system as discerned 
by tracer dilution. 












W e wish to propose a mathemati- 
cal model for the volume of dis- 
tribution and the kinetics of tracer 
dilution in the mammalian extracel- 
lular fluid system. 

© This subject and its relation to 
pathological stress and clinical dis- 
ease states commands vigorous re- 
search.'° These powerful experimen- 

tal techniques of tracer dilution 

methods in biologic research yield 

-useful conclusions.’ The signifi- 

- eant problem is one of data analysis, 

‘and its interpretation." ‘Several 

methods are proposed®**!?'*!" but 
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none yields a mathematical formula- 
tion that analyzes and describes the 
entirety of the available data, demon- 
strates the statistical closeness of fit 
of the data to a unified model, and 
yields parameters that have a direct 
physical interpretation. There is a 
clear need for an analytic method 
that (1) has a mathematically sound 
basis, (2) considers the complete data 
set that describes the time course of 
tracer dilution in the extracellular 
fluid system, and (3) produces param- 
eters that potentially refer to and 
quantitate significant physical prop- 
erties of the system. This paper pro- 
poses and discusses one mathematical 
model and the analytical method de- 
vised for the management and inter- 
pretation of tracer distribution data. 


Formulation of the 
Mathematical Model 


The idealized general shape of the 
tracer distribution curve suggests to 
us the following mathematical ex- 
pression: 

y = A(l-e®) + Ct 

This generates the general graphic 
properties of the experimental curves 
(Fig 1). The “y” represents the vol- 
ume of distribution at any time (t). 
The specific properties of the expres- 
sion reside in the parameters A, B, 
and C. These parameters will be in- 
terpreted to suggest descriptive phys- 
ical properties of the extracellular 
fluid. 

This mathematical model was de- 
rived by analogy to certain physical 
systems with mathematics that de- 
scribe the time function of system re- 
sponses. For example, transient anal- 
ysis of a simple series resistance and 





inductance electric circuit yields this 


current equation: 
R: 


icna—e™) 
=e 


Also, for a series resistance and ca- 
pacitance electric circuit, the equation 


for the capacitor voltage drop which 


is the transient voltage buildup 
across the capacitor upon application 
of an input voltage is a similar expo- 
nential decay formulation. For each 
example, there is a steady state com- 
ponent—a magnitude factor, and a 
transient exponential component—a 
kinetic or rate factor. Each compo- 
nent is quantitated by the constants 
in the circuit. Analysis of one simple 
mechanical system—a Kelvin body 
that consists of a Hookean spring in 
parallel with a Newtonian fluid— 
yields an equivalent exponential ex- 
pression for a strain response to a 
given stress or load. The parameters 
of the equation in each example de- 
scribe the specific properties of the re- 
spective system. Accordingly, we pos- 
tulated this for the time function of 
the dispersion of a tracer to reach the 
steady state in the extracellular fluid 
system, and tested the proposition by 
attempting to fit the mathematical 
model to experimental curves of tra- 
cer dilution in the extracellular fluid. 

The test of this hypothesis resides 


in the ability of the proposed model to 
fit the actual experimental data. The - 
problem is to demonstrate that the 


mathematical expression accurately 
describes the time function. of tracer 
distribution in the extracellular fluid. 


Method and Materials 


We devised a program for nonlinear re-. 
gression analysis utilizing a digital com- 
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to test the proposed mathematical 
‘This is a statistical analysis that 
rates the values for the parameters of 
proposed equation that gives the best 
‘that model to the data. In brief, the 
program conducts successive iterations on 
< experimental coordinates to determine the 
1 of the sum of the squares of the 
tions. It determines a minimum stan- 
rror or standard deviation of the es- 
timated function. This, then, yields the op- 
timal fit of the mathematical model to the 
oe Setinental observations. The computer 
de i: (1) optimal values for parameters 
oe A, and C; (2) the minimized standard er- 
-ror or deviation of the estimated parame- 
‘ters; (8) the generated curve plotted along 
< with the experimental coordinates; and (4) 
corresponding tables of coordinates. 
A digital computer analyzed the experi- 
“mental data obtained by Baue and Crys- 
_. tale" Fifty-seven thiocyanate and *'SO, 
volume distribution curves were deter- 
mined in normal dogs and in dogs made 
ae hypovolemie by bleeding. Standard tech- 
EN niqu ‘were utilized, as described in their 

















Results 


F In ‘each tracer distribution curve 
tested, an excellent fitting of the 

mathematical model is obtained. Fig- 
ures 2 and 3 indicate this graphically. 
os The Table presents the parametric 
data on 57 curve analyses. Each value 
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given i is the mean of N experiments i 





Y = A(1-e ®) + Ct 


Time (t) 


Fa 1,—The model. ¥ idlicates volume of distribution at any time, t, and parameters A, B, 
and C are specific properties of the expression, 


or curves. The standard error of the 
estimated function (the statistical 
statement of the closeness of fit to 
the experimental data) is from 3% to 
10% of the curve magnitude as repre- 
sented by parameter A. This is a com- 
posite error comprising both the basic 
experimental error as well as the de- 
viation of the mathematical model. 

Several variations of the basic 
equational form were required before 
the proposed equation was accept- 
able. It was found that the addition 
of the term, Ct, was essential to ob- 
tain a reasonable curve fit. Similarly, 
variations of the exponential term, 
such as e-™!? and e-** were tried, 
and found to diminish the closeness of 
fit of the function to the experimental 
data. 


Comment 


Kinetic analysis of tracer distribu- 
tion curves has been attempted be- 
fore. This consisted of the summa- 
tion of two exponential terms with 
parameters that were not correlated 
with or analogous directly to the 
physicial situation. Accordingly, the 
usefulness of these descriptive pa- 
rameters were limited, since they 
were not related to specific physical 
entities. : 

A clear equilibrium value is gener- 


“umes, occurring at three to four hour 
after injection.” Other efforts at 





ally not observed in isotope distribu- 
tion curves.: One method of deter- 
mination of the volume of distril 
tion of a tracer involves the E 
projection or extrapclation of 
long-term linear component to 
time.**** Another method ca 
lates a mean value of distribution > vo 






































analysis include the selection of a 2 
minute sampling time for discern 
a “functional” component of the vo 
ume distribution curve.’ Addition- 
ally, the distribution curves have bee 
suggested to have two linear compo- 
nents on semilogarithmic plotting 
that yield functional and “total” ex. 
tracellular fluid volume values one 
trapolation to zero time." 
These various methods reflect « co 
jecture over the mathematical an: 
sis of extracellular fluid volume, | 
cer distribution data curves a 
to relate specific parameters to ic 
tifiable physical analogues. The p 
lem is one of systemati i 
sistent quantitation and reduction’ of 
data to usable forms. The intrinsic 
nonlinear property of the phenom- 
enon under study is a complexity 
necessitates ` nonlinear regressi 
analysis, if the complete set of dat 
comprising a tracer distribution 
is to be considered, and useful : 
mation extracted, 

We concluded that a mathematic 
model would be useful, if not essen- 
tial, for analyzing tracer distributio i: 
data in reference to the extracellula: 
fluid volume, and for extending th 
general understanding of. this biolog 
cal fluid compartment. 

Four criteria were considered. 
sential in formulating the mathemat 
ical model. First, the equasional 
rameters should have direct referen: 
to physical analogs such as volume or 
rate. Otherwise, the usefulness of the __ 
formulation is limited. Second, a | 
simple form with a minimum of pa- 
rameters is preferable to a complex 
form with many parameters. Third, 
the mathematical model must be 
tested by successfully demorstrating 
the closeness of fit to experimental 
data. Fourth, the model must. be prac- 
tical and operational in the gener- 
ation of the parameters and the sta- 
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fit. 
-The proposed mathematical model 
meets those criteria. It is a simple 
orm drawn by analogy from simple 
physical systems. The parameters re- 
fer to magnitude and rate. For the 
mathematical model to describe the 
general form for tracer distribution 
-in a biological fluid system, a close 
match to experimental data is clearly 
necessary. We have demonstrated 
_ this condition for each of 57 data sets 
with varying experimental conditions 
¿and types of tracers utilized for 
studying the extracellular fluid. 
The equation possesses and states 
two fundamental concepts or quan- 
tities, One parameter expresses mag- 
nitude and another, rate. The former 
_ is parameter A, the latter, parameter 
__B. Using direct analogy to the Kelvin 
ody mechanical system, the magni- 
de of the system’s response at equi- 
rium to a load stress is expressed 
by. parameter A, and the time con- 
stant or response rate of the system 
ig expressed by parameter B. 
We propose that the magnitude, 
the measure of the volume of distri- 
bution of a given tracer, is expressed 
in parameter A. This is completely 
equivalent to some current graphical 
methods where the linear tail of the 
curve is extrapolated to zero time and 
the intercept taken as the measure of 
he volume of distribution. The ad- 
vantage of the model is that it pro- 
ides a mathematical framework, 
considers the complete data curve, 
and statistically yields the best fit to 
\e data curve. Parameter A is graph- 
ally represented as the projected in- 
rcepton the ordinate (Fig 1). 
Parameter B influences the sharp- 
ness of the bend in the curve in time 
g 1). It is a statement or measure 
the rate of tracer. dilution in the 
racellular fluid system. It quanti- 
es the rapidity with which a tracer 
disperses. The reciprocal of B is the 
time-constant for the process ex- 
pressed i in units of time. Parameter B 
is the kinetic component of the model, 
and, to the degree the model matches 
or fits the empirical data, can express 
the kinetics of tracer distribution. 
Parameter C is the slope of «the 
linear tail of the curve (Fig 1). It, 
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-tistical evaluation of the closeness of 


Y-Volume of Distribution 





rh 
“Oo 
ee 


(100 ml/kg Body Weight) 
an 
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“89, Data 
~Y=A(t-e Bt) + Ct 
A= 1.961 ~ 
B= 0.1151 
C = 0.004185. 


Standard error of estimated _ 
function = 0.1259 _ 











Bote Sie J, 
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Minutes 


Fig 2.—The model fit to “SO, data. Typical computer printout ind plot of ex- 
perimental coordinates, optimal curve, and corresponding _ parameters.. 


Fig 3.—Model fit to thiocyanate data. 
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BO SCN Data 
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ome Y = A(1-e ®t) + ct 
2S A =2.451 _ 
EE 1.0 B =0.1545.- 
ee C = 0.001840 
> 05 Standard error of Sattinated | 
function = 0.09618 l 
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8$0,—Normal dogs 20 
SCNi——Normal dogs. 23 
8§0,—Bled dogs 
SCN-—Bled dogs 





* Number of experiments. 


At 
(100 mizkg} ` BT 
N* Body Weight (min?) 


Time I <> Standard 
Constant B- EC 


(ilmin) 





2.336 
2.568 
2.315 


0.1465. 
0.2028 
0.1024- 


+ Each given parametric value is the mean of N ssperiments: 


SCN = thiocyanate. 
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herefore, can reflect or measure the 
_ long-term, slow increase in the appar- 
ent volume of distribution of a tracer 
observed in time. 
_. The mathematical model, therefore, 
< can describe and predict the apparent 
. Volume of distribution at any point in 
time, indicate the magnitude of the 
volume of distribution at zero time, 
ind measure the kinetic component 
f the phenomenon. 
© We submit that greater informa- 
tion and knowledge might proceed 
from this analysis and model of tra- 
cer distribution data in the extracel- 
< lular fluid. This might be applied in 
the experimental and clinical study to 
problems of shock, trauma, sepsis, 
blood volume support, and others 
where knowledge regarding extra- 
cellular fluid volume and kinetics is 
fundamental. 

Review the data in the Table. 
There is no significant difference in 
the volume distribution for “SO, and 
thiocyanate in the extracellular fluid 
_ system as observed in parameter A, 
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irrespective of whether the vascular 
system was normal, or bled to a hypo- 
volemic state. Thiocyanate demon- 
strates a shorter time constant than 
*SO,, measuring the more rapid dis- 
persion of thiocyanate than *SQ,. 
This observation is independent of 
whether the dogs were normal or 
bled. The effect of bleeding can be ob- 
served in the pronounced effect on the 
kinetics of tracer distribution, mea- 
sured by parameter B. Bleeding pro- 
duces longer time constants for both 
S0, and thiocyanate—a 44% increase 
for *SO, and 57% for thiocyanate. 
The object is not to discuss the biolog- 
ical and experimental implications. 
The point is that the application of 
this mathematical model to actual 
tracer distribution data can demon- 
strate and yield this type of informa- 
tion from the data. 

The model does not explain why the 
apparent volume and rate of tracer 
dilution is what is observed nor does 
it illuminate the relation that tracer 
distribution has to the actual ana- 


References 


al: Hemorrhage in normal man: I. Distri- 
bution and dispersal of saline infusions fol- 
lowing acute blood loss, Ann Surg 163:485- 
504, 1966. 

8. Shires GT, Broun FT, Canizaro PC, et 
al: Distributional changes in extracellular 
fluid during acute hemorrhagic shock. Surg 
Forum 11:115-117, 1960. 

9. Grodins FS: Basic concepts in the de- 
termination of vascular volumes by indica- 
tor-dilution methods. Cire Res 10:429-471, 
1962. 

10. Zierler KL: Theoretical basis of in- 
dicator-dilution methods for measuring 
flow and volume. Cire Res 10:393-407, 1962. 

11. Crystal RG, Baue AE: Kineties of 
monovalent and divalent anion distribu- 
tion in hemorrhagic hypotension and hy- 
poxemia, Ann Surg 170:720-730, 1969. 

12. Douglas GJ, Shiscar JO, Forstner 
GG, et al: Evaluation of radiosulfate as a 
measure of functional and total extracellu- 
lar fluid. Surg Forum 20:34-36, 1969. 

13. Flexner LB, Gellhorn A, Merrell M: 





tomic extracellular fluid space. 
The model specifically seeks to fit or _ 
match tracer distribution data, to re- 
duce the data to potential useful for 
and concept, and to yield a for 
tion with directly interpretable pa- 
rameters. It is an hypothesis con- 
firmed only by the successful fittin 
of and, therefore, description of ex- 
perimental data. The statistically op- 
timal fit in each instance is within the 
range of actual experimental error. 
accordingly, for the given data, the | 
model can be inferred as an accurate — 
description. . 
We would maintain the tracer dis- 
tribution in the extracellular fluid 
system is a continuous, nonlinear 
function in time that is not amenable 
to single point, linear, or dis- 
continuous analysis. The suggested — 
mathematical model can be the basis 
for the analysis of these curves—a 
model that generates useful informa-_ 
tion and relevant parameters regard- 
ing the extracellular fluid in normal 
and abnormal states. 
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Aortopulmonary anastomoses were 
created in 36 piglets to determine whether 
an encircling ring of heavy silk would limit 
excessive growth. When an unbanded 
anastomosis remained patent, it grew to a 
large size. When the anastomosis was 
banded by an encircling ring of heavy silk, 
growth was controlled in all but one pig. 


ortopulmonary anastomosis pro- 
vides effective palliation in in- 
fants with cyanotic congenital heart 
disease. The diameter of the anasto- 
mosis tends to enlarge with time, in- 
creasing pulmonary blood flow. To 
some extent this is beneficial, but 
excess enlargement of the diameter 
causes cardiac failure and possibly 
pulmonary vascular disease. Control 
of growth within predetermined lim- 
its is desirable. We studied the effect 
of an encircling ring of heavy silk on 
the growth of aortopulmonary anasto- 
moses in piglets. 


Method 


Left aortopulmonary anastomoses were 
ereated in 36 Yorkshire piglets reared un- 
der minimal disease conditions and rang- 
ing in age from 4 to 8 weeks and in weight 
from 6.3 to 16.3 kg (14 to 36 lb). With the 
subject under general anesthesia, the left 
side of the chest was opened and the left 
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pulmonary artery and descending aorta 
dissected. A partial-ocelusion clamp was 
applied to the aorta and included the left 
pulmonary artery. A round hole 3 mm in 


diameter was made in the anterior wall of 


the aorta-with a rongeur and scalpel. A 
corresponding incision was made in the ad- 
jacent portion of the left pulmonary artery 
and the anastomosis completed using a 
continuous suture of 6-0:silk or Teflon-im- 
pregnated braided polyester fiber (Poly- 


dek). In 18 piglets, a loose band of heavy — 


silk (No. 2) or 4-mm Teflon banding tape 
encircled the anastomotic site (Fig 1). The 
length of the band. was measured and 
marked to give a circumference of 20, 23, 
and 26 mm and produce an internal diame- 
ter of approximately 5, 6, and 7 mm, re- 
spectively. 


‘Results 
Of the 36- piglets, 31 survived one 


month or more, 28 with loud, contin-: 


uous shunt murmurs. Two pigs died 


over the next five months, and at 5 to” 


8 months of age the remaining 29 pig- 


lets, then weighing 79.1 to 149.2 kg > 


(175 to 330 lb), were killed and. their 


anastomotic sites. examined. The 


‘average external diameter of the de- 


scending thoracic aorta at operation 
was 10.7 mm, and at death, 23.7 mm. 


The anastomosis was patent in. 16 


pigs, five unbanded and 11 banded. 


The patency rate was not decreased — 
by banding (Fig 2). Where the anas- 


tomosis had been. banded with silk; 


the encircling ring lay just beneath k 


the intima or the endothelial prolifer- 


ation (Fig 3); The size of anastomotic. 
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‘openings differed in nonbanded and : 










Aortopulmonary Anastomoses in Piglets 


\ 


ae 


banded groups (Fig 4). In three un- were broken and exposed inside the ture was intact and lay partly within 
banded pigs with anastomoses of 8 lumen. In the fourth pig, the contin- the lumen. In the banded pigs the size 
mm or more in diameter, the sutures uous 6-0 braided polyester fiber su- of the lumen varied ‘with the diame- 


: Fig -Aarto(Ao)-pulmonary artery (PA) anastomosis encircled Fig 2.—Influence of banding on patency of aortopulmonary : 
-by loose ring of heavy silk to limit growth. anastomoses in 31 piglets. : 


[ | Shunt Open 


20 Shunt Closed 





Number 


Not Banded 
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size (original magnification x 40). 


ter of the band except in one pig in 
which the band had cut through the 
intima and was exposed within the 
lumen. The Teflon band, because of its 
width, was difficult to apply without 
interfering with the anastomosis. 


Comment 


Piglets were considered partic- 
ularly suitable for a study of growth 
‘of an aortopulmonary anastomosis 
because between 6 weeks and 6 
months of age the diameter of the 
porta increases by an amount com- 
‘parable to that observed in a growing 
‘child from birth to maturity.’ 

In children, an aortopulmonary 
anastomosis,.whether of the Potts or 
Waterston type, tends to grow exces- 
sively. We found excessive growth 
also occurred in piglets when the 
anastomosis was. unbanded and re- 
mained patent. Banding limited 
growth so that the internal diameter 
-of the anastomosis was slightly less 
than the internal diameter of the silk 
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Fig 3.~Cross-section of one edge of anastomosis showing origi- 
“nal suture (a) and heavy silk band (b). The heavy silk band has be- 
‘come an integral part of the anastomosis, possibly determining its 


-> 
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Diameter of Anastomosis, mm 





Not 
Banded 





+ Died at 4 months. 










Internal Diameter 
of Band, mm 


Heavy Silk 






Banded 


Fig 4.—Effect of banding on ultimate size of anastomosis. Dots 
indicate size of anastomosis when piglet was killed. Position of hori- 
zontal line relative to “y” axis indicates internal diameter of band. 


ring. In only one animal did the ring 
cut through and fail to control the 
size of the anastomosis. Therefore, it 
seems possible by banding to limit 
growth of an aortopulmonary anasto- 
mosis to a predetermined size. 

In children requiring palliative 
shunt therapy for cyanotic congenital 
heart disease, banding the anasto- 
mosis may restrict the volume of 
shunt to an amount which will pro- 
duce optimum palliation yet avoid ex- 
cessive heart failure and serious pul- 
monary vascular disease. Although in 
this study applying a silk ring around 
the anastomosis did not increase the 
incidence of shunt failure, such a ring 
should be applied with care to avoid 
interfering with early function of the 
shunt. 

Over the past five years, we have 
used this technique in 25 infants and 
children, encircling the anastomosis 
with a ring of No. 2 silk. No problems 
attributable to the heavy silk ring 
have developed so far, and none of 


the children has an excessive shunt. 
The size of the ring depends on the 
volume of shunt desired. This in turn Ħ 
depends on the size of the child, the 
expected and desired duration of the 
shunt, and whether it will ultimately 
perfuse one or both lungs. For in- 
stance, in an infant with tetralogy of 
Fallot, the ring placed around the 
Waterston anastomosis need not be 
too large since the primary defect will 
be corrected when the child is about 6 
to 8 years old. In our experience a 
ring with a circumference of 22 to 25 
mm seems adequate. However, fur- 
ther observation is needed to deter- 
mine the optimum size and the long- 
term effectiveness of the silk ring. 
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Segments of arteries and veins were inter- 
. posed in canine carotid arteries as isografts 

and allografts. The dogs were given aza- 
-thioprine and prednisone for immunosup- 


id not significantly alter the gradual 

on and necrosis of allograft ar- 
and veins. The allograft vessels failed 
rejection-induced thrombosis that was 
red by immunosuppression. 


ie ideal prosthetic material for 
peripheral vascular reconstruc- 
has yet to be developed. Cur- 
Y utilized Dacron and Teflon fab- 
, Ties function moderately well when of 
large caliber and subjected to high 
flow rates in the arterial system. 
_ They perform poorly when used as a 
- femoro-popliteal bypass where the 
autogenous saphenous vein has be- 
: come the standard prosthesis. How- 
ever, in approximately 20% of pa- 
tients the saphenous vein is either 
_ absent or unsuitable, because of its 
size or prior inflammation. 
‘The fate of viable arterial and 
venous isografts is well established." 
The arterial isograft following a pe- 
riod of injury recovers and is histolog- 
y functionally normal. The autog- 
enous vein experiences hypertrophy 
of the media and some external fibro- 
sis with resultant thickening of the 
<- wall. The smooth muscle cells remain 
a Accepted for publication Aug 22, 1972. 
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pression. In this study immunosuppressive. 


: Ir amunosuppression in Arterial 
_ and Venous Allografts 


i Ernest W. Carpenter, MD, and S. Martin Lindenauer, MD, Ann Arbor, Mich 


viable and the elastic fibers retain 
their integrity. 

The fate of the allograft, both vi- 
able and preserved, has been exten- 
sively studied.“ Most arterial and 
venous allografts exhibit slow de- 
generative changes, ultimate aneu- 
rysmal dilatation, and failure. How- 
ever, long-term patency of arterial al- 
lografts in the thoracic aorta has 
been observed. The degenerative 
changes probably represent slow 
chronic rejection.*" With the avail- 
ability of drugs that serve to modify 
the rejection phenomenon, several in- 
vestigators have attempted to modify 
the fate of arterial allografts. Todd 
and Boctor have suggested that the 
rejection of arterial allografts may be 
delayed by an immunosuppressive reg- 
imen. It seemed worthwhile, there- 
fore, to examine the influence of cur- 
rently utilized immunosuppressive 
agents on arterial and venous allo- 
grafts. 


Materials and Methods 


Twenty-four mongrel dogs weighing 18 
to 22 kg (40 to 49 Ib) were utilized. The ani- 
mals were lightly anesthetized with pento- 
barbital sodium given intravenously and 
the external jugular vein and both carotid 
arteries were isolated. A 10-cm segment of 
each was removed, the segments divided in 
half, and replaced as indicated in Fig 1 
and 2. Seven of the 12 animals in group 1 
received an immunosuppressive regimen 
consisting of azathioprine, 25 mg/kg/day, 
and prednisone, 2.5 mg/kg/day, beginning 
one day preoperatively and continued daily 
thereafter. These doses are comparable to 
















those being used in studies of canine renal 

allograft survival. The remaining five con- 
trol dogs received no drugs. Each of the 
animals in group 2 received azathiopri 
5.0 mg/kg/day, and prednisone, 2.5 m 
kg/day, beginning one day preoperative 
and daily thereafter. Patency of the graf 
was ascertained weekly with an ultrasonic 
blood velocity sensing device, and angio- 
grams were performed at intervals to co! 
firm the ultrasonic findings (Fig 3). Weekly 
white blood cell counts (WBC) and hemato-. 
crit determinations were performed. In 
fection occurring in operative wounds was 

treated with incision and drainage, daily 
dressing changes, and antibiotics, At inter- 
vals ranging from 1 to 200-days, the venous 
and arterial grafts. were removed, phot 

graphed, and fixed in a buffered 10% for- 
maldehyde solution. Microscopic sections 
were prepared and stained with hematoxy- 
lin-eosin, trichrome, and elastic tissue 
stains, a 








Results 


In the 24 experimental animals 
containing 72 grafts, there were ten 
failures due to thrombosis within the 
first seven days. These were classi- 
fied as technical failures, and for 
the purpose of evaluation discarded. 
(Thrombus formation due to rejection 
was not noted in vein allografts prior 
to the seventh day by Dixon et al.**) 

In group 1, ten of ten isograft ar- 
teries were grossly normal at the 
time of examination, and following a 
period of one to two weeks became 
microscopically indistinguishable 
from the undisturbed canine carotid 
arteries. 

Ten of ten group 1 allograft ar- 
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Fig 3.—Carotid arteriogram showing two 
“venous segments after 90 days implanta- 
tion in dog carotid artery with immuno- 
suppression. Isograft vein is patent and free 
of mural thrombus. Allograft vein contains 
‘several mural thrombi. 


teries remaining patent to the time 
of examination were grossly normal 
-for periods that varied from 14 to 28 
days. However, microscopic examina- 
ion as early as 24 hours revealed 
subtle differences in the endothelial 
lining and the paraadventitial tis- 
sues. The first histologic change noted 
was fibrin deposition on the endothe- 
‘lium. With time, this fibrin layer 
trapped platelets and cellular ele- 
ments. In the later stages there was 
organization and fibrosis of this neo- 
endothelium with the presence of oc- 
casional spindle cells. Adventitial 
changes lagged behind endothelial 
changes by two to three days and 
were represented microscopically by 
lymphocytic infiltration of the adven- 
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Allograft 


Fig 1.—Experimental model (group 1) venous and arterial allo- 


Group 2 


} Vaine Isografted Vein 
fsograft 


graft. 


Fig 4.—Allograft artery removed after 43 
days in dog receiving immunosuppressive 
drugs. Thickened neointima is superior. 
There is straightening and fragmentation of 
elastic fibers. Muscle fibers show hyaline de- 
generation and loss of cellular detail (tri- 
chrome stain, original magnification 
x 120). 


titia and the paraadventitial tissues. 
Changes in the media were more sub- 
tle, consisting early of some swell- 
ing and hyaline degeneration. Later 
there was gradual diminution of 
smooth muscle elements, and still 
later straightening and fragmenta- 
tion of the elastic elements and the 
internal elastic membrane (Fig 4). 
Gross and angiographic evidence of 
thinning of the vessel walls was pres- 
ent in grafts after eight weeks. There 
was variation in individual responses, 


Carotid Arteries 







Fig 2.—-Experimental model (group 2} venous and arterial allo- 


„ Fig 5.—Venous isograft removed after 14 
days’ implantation in carotid artery of dog 
receiving immunosuppressive drugs. Vein 
wall appears normal. Normal endothelial 
lining (superior) and no adventitial in- 
flammatory reponse (hematoxylin-eosin, 
original magnification x 100). 


but all the allograft arteries showed 
evidence of rejection and degenera- 
tion in 12 weeks. This change was not 
altered by the immunosuppressive 
regimen. There were no late throm- 
boses of the arterial allografts fol- 
lowed up to 200 days. 

Twenty of 20 vein isografts in 
groups 1 and 2 were patent at the 
time of examination. Microscopie ex- 
amination revealed deposition of a 
thin neointima, and some fibrosis of 
the wall, but the cellular elements re- 
mained histologically intact, and 
there was no inflammatory infiltrate 
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Venous isograft removed after 43 
days’ implantation in dog receiving immu- 
nosuppression. Lumen is superior. Minimal 
intimal thickening. Smooth muscle appears 
intact and there is no leukocytic infiltration 
(hematoxylin-eosin, original magnification 
x 100). 


(Fig 5 and 6). 

Group 1 and 2 vein allografts re- 
sponded in a more striking fashion 
than did the arterial allografts or the 
vein isografts. There was only one de- 
layed thrombosis in the vein isografts 
and none in the arterial allografts. 

‘eHowever, five of 21 allograft veins 
* failed due to thrombosis. The earliest 
thrombosis. took place between 8 and 
15 days and the latest between 48 and 
58 days. The mean time was 26 days. 
In addition, ten of 17 allograft veins 
that were patent at the time of re- 
moval had thrombus partially occlud- 
ing their lamen (Fig 7). Among the 
seven vein allografts without gross 
thrombus, five were examined at less 
than ten days. 

Histologic examination of vein allo- 
grafts revealed fibrin deposition on 
the endothelium as early as 24 hours 
that was similar to that in arterial al- 
lografts. However, this was much 
more dramatic with rapid growth of 
this soft thrombus, trapping of plate- 
lets, and cellular elements, including 
lymphocytes (Fig 8). In the veins that 
remained patent there was organiza- 
tion and fibrosis of this thrombus 
with evidence of capillary buds and 
spindle eelis. Longitudinal sections 
did not indicate that this process was 
limited te ingrowth from the suture 
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Fig 7.—Grafts removed after ten days. 1A, 
Arterial isograft with immunosuppression. 
1B, Arterial allograft with immunosup- 
pression. 2A, Venous isograft with immuno- 
suppression. 2B, Venous allograft with immu- 
nosuppression. 3A, Venous isograft without 
immunosuppression. 3B, Venous allograft 
without immunosuppression. 4A, Arterial iso- 
graft without immunosuppression. 4B, Arte- 
rial allograft without immunosuppression. 
Adherent thrombus is in lumen of allograft 
veins. 


lines. Adventitial changes were simi- 
lar to those seen in arterial allografts. 
However, the lymphocytic infiltration 
was more apparent in the media of 
the veins. Diminution in the number 
of smooth muscle elements appeared 
to take place more rapidly. Veins re- 
maining patent more than four weeks 
revealed frank necrosis of the wall 
(Fig 9). 

On the basis of these observations 
in group 1 venous allografts, the dose 
of azathioprine was increased from 
2.5 mg/kg/day to 5 mg/kg/day in 
group 2 vein grafts. However, this did 
not affect the degree of thrombus for- 
mation. None of the venous segments 
remained patent long enough to be- 
come aneurysmal, but thinning of the 
wall and fragmentation of the elastic 
fibers were consistent findings after 
28 days (Fig 10). 

Microscopic examination of these 
vein allografts showed additional dif- 
ferences. Whereas the allograft ar- 
teries had shown only a periadven- 
titial inflammatory cell infiltrate, 
the allograft veins were rapidly infil- 
trated through their entire wall by 
acute inflammatory cells. Those veins 
remaining patent longer than four 
weeks revealed necrosis of the cellu- 
lar elements in the vein wall. 

In addition to the specific changes 








Fig 8.—Allograft vein after 14 days‘ implan- 
tation in canine carotid artery with immuno- 
suppression. Thrombus in lumen tsuperior) © 
and lymphocytic infiltration of vessel wall. No 
distinct endothelial lining (hematoxylin-eo- 
sin, original magnification x 100%} 


mentioned above, several general ob- 
servations could be made: (1) searring 
and degree of incorporation was 
greater around the allografts. This 
change was diminished by the im- 
munosuppressive regimen. However, 
in those animals who manifested the 
greatest systemic response to the im- 
munosuppressive drugs, as evidenced 
by low WBC, weight loss, weakness, 
multiple superficial infections, poor 
wound healing, and diminished fibro- 
sis about the allograft, the stigmas of 
rejection in the allografts were still ` 
present. (2) The allograft arteries and 
veins appear to have some ability to 
resist infection. Five of the animals 
receiving immunosuppressive drugs 
developed deep wound infections in- 
volving the graft. The wounds were 
opened, debrided, daily dressing 
changes carried out, and the enimals 
treated with penicillin potassiam and 
streptomycin sulfate. Cultures re- 
vealed a mixed infection in all cases. 
The predominant organisms were co- 
agulase-positive Staphylococcus and 
non-f-hemolytic Streptococces. In 
three of these five animals the infec- 
tion cleared with continued patency 
of the grafts. In one of the animals 
the arterial and venous grafts were 
thrombosed at the time of incision 
and drainage (seven days). The re- 
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a IS, = 
Fig 9.—Allograft venous segment removed 


; after 28 days’ implantation in carotid artery in 
dog receiving immunosuppressive drugs. 


Note mural. thrombus (superior) undergoing 


organization. Vessel wall is infiltrated with 
lymphocytes (hematoxylin-eosin, original 
magnification x 120). 


maining animal was allowed to par- 
tially heal his wound and the vessels 
removed from the granulating bed on 
the seventh postoperative day. Micro- 
scopically, these vessels showed the 
expected inflammatory changes, but 
the suture lines were intact and heal- 
ing. There was periadventitial in- 
fiammation and infiltration in the al- 
lograft vein, but no evidence of 
necrosis or dissolution of the wall. 
Findings from microscopic examina- 
tion of the vessels from the three ani- 
mals who had healed their wound 
were not unlike those of comparable 
allografts that were not infected. (3) 
The canine WBC were not uniformly 
lowered by the immunosuppressive 
doses used. The animals that did 
manifest WBC of less than 7,000/cu 
mm had the poorest wound healing 
and the most morbidity. 


Comment 


Interest in the utilization of venous 
allografts has recently been re- 
newed.™ Ochsner et al“ reported a 
45%. success rate in human venous al- 
lografts used as femoro-popliteal and 
femoro-tibial bypasses and followed 
for three months to four years. They 
feel that allograft veins are less anti- 
genic than allograft arteries and are 
less likely to become aneurysmal be- 
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Fig 10.—Allograft vein removed after 43 
days’ implantation in dog receiving immuno- 
suppression. Neointima (superior) is 
markedly thickened and well organized. There 
islossofcellulardetail insmooth musclein the 
media (hematoxylin-eosin, original magnifi- 
cation x 100). 


cause the entire vein wall is replaced 
by dense fibrous tissue. They suggest 
that results might be better with ma- 
jor blood group matching. 

It has been suggested that vein al- 
lografts represent a relatively weak 
antigenic stimulus." Nevertheless, 
most investigators report thrombus 
formation, necrosis, and fibrous re- 
placement of allograft vessels'*’*” 
not seen in similar isografts. These 
changes were observed in the venous 
and arterial allografts in this study. 
Whatever the relative magnitude of 
antigenic stimulus a venous allograft 
may provide, it nevertheless pro- 
vokes a striking host response. The 
thrombus formation and necrosis is 
sufficient to account for the impaired 
function and high failure rates ob- 
served in all vascular allografts. 

Immunosuppressive therapy as cur- 
rently utilized did not appear to sig- 
nificantly alter the occurrence of 
these changes in this study. This is 
similar to the experience of Vickery 
et al* However, in this study sub- 
sequent fibrosis of the allografts 
appeared to be diminished. Never- 
theless, this alteration in response at- 
tributable to the immunosuppressive 


: drugs was unimportant and did not 


produce any significant differences 


-when compared to untreated allo- 


grafts. Conceivably this delay in fi- 
brosis might be detrimental, since 
such fibrosis is felt by some to dimin- 


-ish ultimate aneurysm formation." 


Nonproprietary and 
Trade Names of Drug 


Azathioprine—Imuran. 
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Kimton surgical packs offer a 
number of surgeon-oriented fea- 
tures; positioning tapes that permit 
quick, precise placement of the 
fenestration, keep it in position, 
prevent flow of fluids under the 
drapé;-a textured foam area sur- 
rounds the fenestration to guard 
against fluid run-off, instrument 
slippage, reflective glare. The non- 
woven fabric in Kimlon packs 





KIMBERLY-CLARK CORPORATION 


Health Care Products Division, 
Neenah, Wisconsin 54956 
Phone (414) 729-1212 


Kimlon is a registered trademark of the Kimberly-Clark Corporation 


Dept. A 





drapes softly and smoothly. 

Kimlon surgical gowns, too, are 
made to meet surgeons’ specifica- 
tions. Exclusive beltless design 
provides cooler wear, greater free- 
dom of movement and an end to 
annoying “blousing” above the 
waist. Kimlon gowns’ adjustable 
closures assure comfortable fit and 
greater covered back protection. 
An invitation to OR supervisors. 
Listening makes it possible to give 
you superior products. An in-hospi- 
tal demonstration will convince you 
Kimlon gowns and surgical packs 
set new levels of OR efficiency, 
convenience and comfort. Ask us 
to send a representative. 





wi ror 


7 a semi-synthetic wavin MYCIate 


slate 


The once-a-day intravenous antik 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the 
of treatment administered in one or two infusions. Subseq 
daily dosage is 100 to 200 mg. depending upon the severity 
with 200 mg. administered in one or two infusion 


angpao., 





LABORATORIES DIVISION 


PFIZER INC. 








: Effective in a wide range of | 
| ._._ surgicalsituations = 
_ Including bowel infections, peritonitis, — 
____ pyelonephritis, cholecystitis, 
prostatitis, cellulitis, abscesses, 

ig and wounds 


WHEN CAUSED BY SUSCEPTIBLE* STRAINS OF THESE ORGANISMS 
Klebsiella pneumoniae,* Enterobacter aerogenes, Escherichia coli, Bacteroides 
: = =< *Many strains of bacteria have been shown to be resistant to tetracyclines. These include strains of 


i , Streptococci, pneumococci, and many gram-negative organisms. Therefore, culture and sensitivity testing 
oop are advisable to determine the susceptibility of the infecting organism to doxycycline. 


tRespiratory and urinary infections. 












o) 2. | E 

_ \,,2tudies to date have indicated that _ 
_ Vibramycin at the usual recommended 
____doses does not lead to excessive _ 
accumulation of the antibiotic in patients 
— with renal impairment - 





__ The therapeutic antibacterialserum | 
my will usually persist for 24 hours | 
fol 





owing recommended dosage 






See Brief Summary on following 
page for information on sideeffects, 
osage and contraindications. a 






















































































Ey . A y a. eee = i 
$ r i ection Equivaient to 100 mg. doxycycline 
> with 480mg. ascorbic acid 


The once-a-day intravenous antibiotic 
~The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day — 
of treatment administered in one or two infusions. Subsequent 
daily dosage is 100 to 200 mg. depending upon the severity of infection, 
with 200 mg. administered in one or two infusions. 


ibramycin® Hyclate (doxycycline hyclate) and 


fibramycin® Hyclate I.V. (doxycycline hyclate for injection) 


Use of tetracyclines during the last half of pregnancy, in- 
ind childhood: to the age of 8 years may cause permanent 
‘discoloral of developing teeth. This is more common during 
long-term. use of the tetracyclines but has been observed following 
repeated short-term courses. Enamel hypoplasia has also been re- 
‘ported. Thus, tetracyclines should not be used in this age group un- 
less other drugs are not likely to be effective or are contraindicated. 
Individuals receiving tetracycline antibiotics should be advised that 
“direct sunlight or ultraviolet light can cause photosensitivity reac- 
- tions. if these reactions (exaggerated sunburn) occur, discontinue 
therapy. Doxycycline forms a stable calcium complex in any bone- 
forming tissue. Fibula growth has been decreased in prematures 
given oral tetracyclines 25 mg./kg. q. 6 h., but this reaction was re- 
- yersible when the drug was discontinued. 
The antianabolic action of the tetracyclines may cause an in- 
“grease in BUN. Studies to date indicate that this does not occur 
to a significant degree with the use of Vibramycin in patients with 
`: impaired: renal function. 
Vibramycin Intravenous has not been studied in pregnant pa- 
- tients. It should. not be used in pregnant women unless, in the judg- 
ment of the physician, it is essential for the welfare of the patient. 
: Animal studies indicate that tetracyclines cross the placenta, are 
found in fetal tissues and can have toxic effects on the developing 
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fontanels have been reported in young infants on therapeutic dos- 
age but disappeared when the drug was discontinued. A dose- 
related rise in BUN has been reported. 
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children. 
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Pylorojejunostomy 
as an Alternative 


to Pyloroplasty 


David V. Pecora, MD, Wilmington, Del 


Pylorojejunostomy has been successfully 
substituted for pyloroplasty when the latter 
is technically difficult. Heidenhain pouch 
studies in dogs indicate that acid secretory 
effects of pylorojejunostomy and pyloro- 
plasty are comparable and similar to those of 
the control period and superior to those of 
gastroenterostomy. There is little evidence 
of regurgitation of intestinal contents into 
the stomach, and there is considerable evi- 
dence of efficient emptying of the stomach 
following pylorojejunostomy. 


F the treatment of duodenal 
ulcer, pylorojejunostomy may be 
used for gastric drainage after vagot- 
omy in preference to gastroenter- 
ostomy or pyloroplasty. This proce- 
dure is usually indicated in a poor risk 
patient who will not tolerate gastric 
resection and in whom pyloroplasty 
cannot be accomplished adequately 
because of scarring and edema. Py- 
lorojejunostomy has the theoretical 
advantage. of placing the enteros- 
tomy as far distally as possible, 
thereby minimizing the stimulus of 
alkaline intestinal contents upon an- 
tral gastrin production. At the same 
time, the pylorus is widened and acid 
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gastric contents can enter the duode- 
num to exercise an inhibiting ‘effect 
on gastric acid production. 
The effects of pylorojejunostomy 
were studied in dogs by Lesser. 
Roentgenographie studies demon- 
strated that barium did net. regur- 
gitate from jejunum into the stomach 
and that the contents of the jejunal 
loop did not tend to recirculate. Py- 
lorojejunostomy was compatible with 
good gastric function. Although: 
Lesser studied Heidenhain pouch se- 
eretions in five dogs, he did not report 
any statistics. He merely stated that. 
pouch secretions were reduced after 
pyloroplasty and. slightly increased ee 
after pylorojejunostomy. fee 
We were apparently the first tore- 
port use of the procedure in humans.’ __ 
Results have been satisfactory in 27. _ 
patients. Recently, Tretbar’ success» 
fully used this procedure in two pa- 
tients, one with an obstructing _ 
duodenal ulcer and another with a 
duodenal ulcer and an obstructing an- 
nular pancreas. : 
The purpose of this investigation is — 
to compare gastric secretory effects of- 
pylorojejunostomy with the more 
commonly used gastroenterostomy 
and pyloroplasty, and to determine 
whether or not pylorojejunostomy is 
inferior to the latter two procedures 
in terms of regurgitation of intesti- 
nal contents and gastric emptying. 
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Technique of pylorojejunostomy. Upper 
“portion indicates anastomosis in progress; 
tower portion illustrates completed proce- 
‘dure. Other procedures performed are not 
demonstrated. 


Materials and Methods 


Heidenhain pouches were constructed in 
six adult mongrel dogs. Subsequently, gas- 
“troenterostomy, pylorojejunostomy, and 
pyloroplasty were performed sequentially 
in that order in each dog except in dog 52. 
In the latter, the order of procedures was 
 pylorojejunostomy, pyloroplasty, gastroen- 
“terostomy. Anastomoses were performed 
- in two layers, inner continuous 00 chromic 
catgut- and outer interrupted 000 silk Lem- 
bert sutures being used. The gastroje- 
junostomy opening measured approxi- 
mately 1.5 to 2.0 inches in length extending 
‘orad from a point approximately 1.5 inches 
from the pylorus on the anterior aspect of 
the stomach. The pylorojejunostomy open- 
ing was made on the anterior aspect of the 
pylorus extending for a distance of ap- 
: proximately 1.5 inches to include all of the 
pylorus and a small amount of stomach 
cand duodenum. Gastroenterostomy and 
`` pylorojejunostomy were dismantled when 
subsequent procedures were performed. In 
‘the former instance, the opening in the 
stomach was closed with an inner layer of 
continuous 00 chromic catgut and an outer 

yer of interrupted 000 silk Lembert su- 
tures. In the latter instance, the opening in 
‘the pylorus was closed transversely to ef- 
fect a Heineke-Mikuliez pyloroplasty using 
one layer of interrupted 000 silk sutures. 
The enterostomy. containing jejunum was 
resected and continuity of the bowel re- 
“stored by an end-to-end anastomosis using 
- an inner layer of continuous 00 chromic 
catgut and an outer layer of interrupted 
000. silk Lembert sutures. . Subsequent 
anastomoses were made distal to the en- 
tero-enterostomy. Jejunal loops were an- 
tecolic and isoperistaltic (Figure). Anasto- 
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“Table 1.—Mean Free Acid and Standard Deviation for 
Each Procedure and Each Dog 





Gastroenterostomy _ Pyloroplasty 


* X signifies mean free acid (mEq); s, standard deviation; n, number of observations. 


Table 2.—Summary of F Tests For Differences Between Pairs of Operations 









Operations Combined Means F df* Po 
Control-gastroenterostomy 6.110 — 9.867 23.7 1,105 <0.01 
Control-pyloroplasty 6.110 — 7.194 2.57 1,115 NS 
Control-pylorojejunostomy 6.110 — 5.907 <1.00 1,109 NS 
Gastroenterostomy-pyloroplasty 9.867 — 7.194 9.60 1,106 <0.01 
Gastroenterostomy-pylorojejunostomy 9,867 — 5.907 22.35 1,100 <0.01 






7.194 — 5.907 NS 


* df signifies degrees of freedom; NS, not significant. 


Pyloroplasty-pylorojejunostomy 3.04. 1,110 













Table 3.—Bilirubin in Gastric Aspirates After Vagotomy and Pylorojejunostomy 








No. Aspirates Range of Volumes Range of Total Bilirubin 
Per Dog of Aspirates (ml) in Aspirates (mg/100 ml) 
5 Not recorded 0.1 to 1.1 
3 3 to 50 0.05 to 1.1. 
6 2to 15 None 
3 2to5 “0403.0 
4 10 to 30 1.1 to 1.4 
3 Not recorded “9.6 to 1.2 
5 1to10 None... 
4 1to10 -0 to 0.9 
4 2to10 0.8 to 1.2 
4 2to1l 1.4 to 2.2 
4 1to3 None l 
4 Saline wash None ; 
5 3 to 30 0.4 to 0.8 
5 10 to 30 — O.1Lto 3.2 


0101.0 


o 


10 each sample 
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_ moses were performed approximately 6 

inches from the ligament of Treitz. 

_ , After allowing the dogs at least one 
month to recuperate after each operative 

, secretions were collected for ap- 







y as possible after each operation: 


sing Tiere reagent as an in- 
(Secretions collected 
“construction of the Heidenhain pouch but 
o before performing other procedures-were 
‘used as controls.) Following each surgical 
procedure, dogs were given a barium meal 
and the stomach, duodenum, and proximal 
_ jejunum were observed and recorded on 
-einefilm. 
<o On an additional 15 dogs, pylorojejunos- 
tomy and vagotomy were performed. Af- 
ter these dogs had recovered from the op- 
eration, peroral gastric intubation was 
-< accomplished, Several successive samples 
of gastric contents were then collected: in 
the fasting state. Quantitative determina- 
of bilirubin were then accomplished 
‘specimen. 





Results 


ble 1 summarizes the compara- 
esults of each procedure in each 
og. When the results of the proce- 
re combined (Tables 1 and 2), 
tes that only gastroenter- 
ostomy produced a statistically sig- 
nificant increase in free acid above 
the control value (P<.01). Production 
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tey ten 24-hour periods as ‘con- © 


; Jotam nd free acd were measured and a 


after 


of free acid was significantly greater 


-after gastroenterostomy than with 


either of the other procedures 
(P<.01). There is no significant dif- 


= ference in the levels of free acid mea- 


sured after pyloroplasty and pyloro- 


jejunostomy. Generally, dogs with- 
pylorojejunostomy maintained nutri- 

_ tion as well as with pyloroplasty and 
-> gastroenterostomy. 

Table 3 indicates that little bile was- 


present in the fasting gastric aspi- 
rates after vagotomy and pylorojeju- 
nostomy, suggesting that there was 
little regurgitation of jejunal con- 
tents into the stomach. 

Cinefilm studies following a barium 
meal revealed good gastric emptying 
and no evidence of regurgitation of 
barium from the intestine into the 
stomach. However, this was difficult 
to assess because of superimposed 
shadows. 


Comment 


The possibility that the sequence of 
operations might have affected re- 
sults might be considered. However, 
this appears unlikely as similar re- 
sults were obtained when the se- 
quence was altered in dog 52. 

Contrary to the results reported by 
Lesser,’ we have found that pyloro- 
plasty and pylorojejunostomy pro- 
duce no appreciable change in gastric 
acid secretion when compared with 
the control period. On the other hand, 


-loroplasty i is indicated and cannot be 





gastroenterostomy caused hyperse- 
cretion even when performed in a de- 
pendent position close to the pylorus. 
It would thus seem that pylorojeju- — 
nostomy is functionally equivalent to 
pyloroplasty. 

On the basis of these studios and 
accumulated clinical evidence in hu- 
mans, it appears that whevever py- 













































performed because of scarring, tissue 
loss, or inflammation, -pylorojejunos- 
tomy should be considered an alterna: 
tive. For example, we have used it to 
successfully close a large perforated . 
ulcer involving the first and second 
parts of the duodenum. Pylorojeju- 
nostomy may also be used to restore: 
continuity to the duodenum after ex- 
cision of the anterior wall for con- 
tiguous malignancy of; the colon. It is. 
better than a jejunal serosal patch? | 
since it affords a secure two-la 
anastomosis and enlarges the lumer 
of the pylorus by adding whe whol 
interior circumference of the jejunum 
instead of a tangential serosal Patch. 
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Infusion of Cell-Free Fluids 
Into Rabbits , o 
in Hemorrhagic Shock 


Replacement of Blood 


With Crystalloid Fluids of Various Tonicities 


Theodore I. Malinin, MD, Miami, Fla; and 
Mark W. Wolcott, MD, Salt Lake City 


Acellular nononcotic solutions of various 
osmolalities and compositions were tested 
for their life-sustaining abilities in acute 
hemorrhagic shock in rabbits where blood 
was replaced on a volume-for-volume basis. 
Osmolal and hyperosmolal solutions were 
more effective in sustaining life than. con- 
ventionally used lactated Ringer's solution 
or hypoosmolal solutions. Survival rate of 
experimental animals was further improved 
and approached that obtained with reinfu- 
sion of autologous blood by the use of syn- 


thetic tissue culture type hyperosmolal solu- 


tions. 


A significant amount of blood lost 
as a result of an acute hemor- 
rhage must be replaced rapidly to 
prevent the death of an experimental 
animal, Lost blood can be replaced ei- 


ther by whole blood, blood products, 


or by asanguinous fluids. The latter 
type of blood replacement is accom- 
plished either by an infusion of crys- 
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talloid solutions, of solutions contain- 
ing colloidal substances, or the 
combination: of the above. Replace- 


ment of lost blood by cell-free fluids 


in an emergency situation offers sev- : 
eral advantages over the use of bloed. 
These solutions are always available, * 


they can be administered immedi- | & 
ately, and there is no danger of trans- < 


mission of. an infectious disease, nor 
of undesirable exposure to white 
blood cell antigens. 

Fluids that are needed for immedi- 
ate blood replacement must be distin- 
guished from fluids used for paren- 
teral therapy, and must be best 
formulated specifically for that. rea- 
son. A striking example of this con- 


tention is offered by the results — 


obtained with lactated Ringer’s solu- 
tion. Infusion of this fluid. is ex- 
tremely effective in resuscitation of 
patients in shock due to burns," yet 
it was rather ineffective in sustaining 


life of. experimental animals in hem- e 


orrhagic shock.” In the clinical treat- 
ment of hemorrhagic shock, it is of- 


value only when given in addition to 


blood.’ Burned animals can be like- 
wise resuscitated by the administra- 


tion of isotonic saline. alone, and the. 


survival of these animals is unaf- 
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Table 1.—Composition of Crystalloid Solutions Tested, mg/100 mi 


Na Lactate NaCl 
400 
800 
1,600 
2,400 


3,200 


Solution 1 
-Solution 2 
CE Solution 3 
-Solution 4 
= Solution 5 
Hanks balanced 
salt solution 
_ Lactated Ringer's 
‘solution 


800 — 


fected by the alteration in the pH of 
the solutions.» However, in hemor- 


me rhagic shock, saline alone was shown 


-to be effective only when it is used in 


two to three times the volume of 


blood to be replaced, which may pro- 
‘duce pulmonary edema.’ These obser- 
vations warrant further systematic 
investigation of life-sustaining prop- 


erties of various balanced salt and 


colloid solutions. 
The present. investigation was un- 
ertaken in order to determine the 
y of crystalloid solutions of vari- 
ous osmolalities to sustain life in a 
-rabbit following an acute loss of 
A “blood. To narrow down the variables, 
the solutions of various tonicities 
were prepared by incremental in- 
ise of their constituents with the 
exception of sodium bicarbonate. One 
of the primary functions of a blood- 
replacing solution in hemorrhagic 
shoek is the quick restoration of the 
extracellular environment, as well as 





KCI Na,HPO, 

20 3 

2 3 
i2 
24 
30 


MgSO, MgCl, 


KH,PO, 
3 


6 











Table 2.—Inorganic Salts Used in 
1X and 2X CMRL 1415, mg/100 ml 








NaCI 







KGI 40 80 
Caci 4 = 
MgSO, + 7H,0 






NaH,PO, « H,O 73 






that of the intravascular compart- 
ment. Exposure of mammalian cells 
to either lactated Ringer’s solution or 
saline may result in an irreversible 
damage to cells. Balanced salt solu- 
tions that do not cause cellular death 
in vitro were, chosen therefore, for 
these experiments. In addition, solu- 
tions that can maintain cells in cul- 
ture by supplying them with essential 
nutritives, and adjusted to desired os- 
molalities, were tested. 


CaCl, 
7 


Osmolality, 
pH mOsm 
7.0 150 
7.0 290 
6.9 560 
6.9 850 
6.8 1,169 


Glucose NaHCO, 
35 
35 
35 
35 
35 





35 7.2 297 


6.4 256 


Materials and Methods 


The studies were performed on white |. 
rabbits of both sexes, weighing. between: E 
2.026 and 2.712 kg (44% and 6 Ib). One hun- 
dred fourteen animals were used. The ani- 
mals were subjected to light anesthesia 
with methohexital sodium (5 to 10 mg), The. 
groin was then infiltrated with lidocaine. 
(Xylocaine) and a polyethylene catheter. 
passed into the vena cava through the fem- 
oral vein. The animals were not subjected 
to any other manipulation than to assure. 
that the airway was not obstructed during 
the anesthesia. Bleeding was:accomplished | 
rapidly via venous catheter and the blood 
was collected in a graduated glass cylinder 
and measured. Bleeding was continued as 
long as blood could be withdrawn from the 
vena cava. This was usually accomplished. 
in 12 to 15 minutes. After completion of 
the bleeding, each animal was reinfused 
with a replacement fluid in an amount 
identical to the withdrawn blood. The rein- 
fusion of fluid was accomplished in five 
minutes. The animal was allowed to rest © 
for ten minutes. A blood sample (5 ml) to 
be used for laboratory studies was then 





















Table 3.—-Survival of Rabbits Following Acute Hemorrhage and Blood Replacement 


ot Fluid 
-< Fluid Infused Osmolality 
5 -Solution 1 
| Ringer's solution 


150-151 
256 


anks balanced 
salt solution 


_ CMRL-1415 


No reinfusion 
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With Solutions of Various Osmolalities 


Fluid 
pH 


7.0 


Average Bleeding 
Time, min 
Crystalloid Solutions 
12 18+4 


Postinfusion 
Het 


6.4 12 2424 


Crystalioid Solutions 
With Nutrient Additives 
13 19+2 
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Animals Used 


No. of % 


Survival 


25 


87 . 





| Table 4.—Serum Osmolalities Ten 
oe Minutes After Blood Replacement 














‘Blood replacing 
solution mOsm 
Solution 1 
(150 mOsm) 294-305 
= Lactated Ringer’s 
: solution (256 mOsm) 305-316 
. Solution 2 
(290 mOsm) 296-304 












Hank's balanced salt 


solution (297 mOsm) 298-306 





313-320 









CF Solution 4 





“be (850: mOsm) 317-324 
=c Solution 5 
coo (14169:mOsm) 338-388 
CMRL 1415 1X 










(332 mOsm) 


CMRE 1415 
(501 mOsm) 304-326 

“Control 
303-327 





°° normal venous blood 
































collected from the catheter. The animals 
‘were kept ander observation for an hour, 
and then returned to their cages. Surviv- 
“ing animals were observed for five to seven 
days. 
-i Im animals which died, death usually oc- 
curred in the first hour after infusion in 
about 80% of the cases. The remaining ani- 
‘mals died within the next 12 hours. 
~The composition of crystalloid solutions 
that were tested in these experiments is 
given in Table 1. The nutrient solution 
used was CMRL 1415.’ In addition to 
-inorganic salts, this solution contained 43 
individual ingredients, including vitamins, 
amino acids, and nucleotides. The salts 
‘with which this solution was prepared and 
which accounted primarily for the os- 
molality of the solution are enumerated in 
‘Table 2. All solutions administered were at 
“room temperature. 
“Blood replacement solutions employed in 
' -this study were tested for the in vitro pro- 
duction of hemolysis. For this purpose, 0.5 
- ml of fresh rabbit. blood was added to 10 mi 
of each tested solution. The solutions were 
heparinized with an additional 500 units of 
“heparin sodium. Blood-tested solution mix- 
“tūres were then incubated at 37 C for one 
hour, centrifuged, and the optical density 
‘of. the supernatant determined. With 
-> blood-water mixture as standard of 100% 
“hemolysis, the only appreciable hemolysis 
(25%). was found with solution: 1. The re- 
-maining solutions gave less than 1% hemol- 
ysis. 
Two types of controls were used in these 
experiments. One consisted of immediate 
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Ringer’s 

lactate solution 
Lived 
Died 
Solution 1 
Lived 
Died 
Solution 3 
Lived 
Died 
Solution 4 
Lived 
Died 
Solution 5 
Lived 
Died 
CMRL 1415X 1 
Lived 
Died 
CMRL 1415X 2 
Lived 
Died 


replacement of shed blood with heparin- 
ized autologous blood, and the other by 
simple maximal venous bleeding without 
replacement of blood. 


Results 


Results of the study expressed in 
terms of survival of rabbits following 
an acute hemorrhage and replace- 
ment of shed blood with tested solu- 
tions are summarized in Table 3. All 
ten animals that were bled by the 
method described and whose blood 
was not replaced died within one to 
three hours. Ninety percent of ani- 
mals in which autologous blood was 
reinfused immediately after bleeding 
lived. The least number of survivals 
was obtained with the use of lactated 
Ringer’s solution, solution 1 and solu- 
tion 2; these were significant to the 
0.01, 0.02, and 0.025 level, respectively. 
The survival rates doubled with the 
use of Hank’s balanced salt solution 
and solutions 3 and 4, although not to 
a significant level. Survival fell with 
the use of extremely hyperosmolal so- 
lution 5, again not to a significant 
level. The survival rates of animals 
infused with CMRL 1415 X1 and 
CMRL 1415 X2 approximated those of 
autologous blood control animals. 

The amount of shed blood in all ani- 
mals is reflected by the hematocrit 
levels that, after infusion, fell from 
42% to 28% to 15% to 21%. Serum os- 
molalities from samples obtained ten 
minutes after infusion are summa- 


Table 5.—Representative Blood Chemistry Values on Surviving and 
Non-surviving Animals 





rized in Table 4. With the exception 
of animals infused with solution 5, 
all postinfusion venous blood os- 
molalities closely approximated os- 


molalities obtained from. normal 
blood. 
Representative blood chemical 


analyses obtained from animals in- 
fused with various solutions who sur- 
vived or died are given in Table 5. Ex-", 
amination of this laboratory data 
does not offer a clear-cut distinction 
in the sodium, potassium, chloride, 
and glucose values between the ani- 
mals who survived the experiments or 
failed to do so. It is noted, however, 
that the carbon dioxide level was usu- 
ally somewhat lower in animals that 
died, as compared to that in surviving 
animals. Venous blood pH in all rein- 
fused animals was between 7.18 and 
7,25 as compared with pH of normal 
animals of between 7.40 and 7.50. 


Comment 


The data presented in this paper 
indicate that if blood lost as a result 
of acute hemorrhage in rabbits is re- 
placed with hypo-osmolal solutions, - 
including commonly used lactated 
Ringer’s solution, the survival of ani- 
mals is low. They also indicate that if 
osmolality is raised by the increase in 
concentration in sodium. chloride 
alone (solution 2), there is little im- 
provement in survival rates. How- 


ever, when osmolality is raised by ~ 


concomitant increase of all essential 
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inorganic salts, there is a dramatic in- 
crease in survival. The survival is fur- 
ther improved by the addition of 
simple metabolic precursors to the 
blood replacement medium. However, 
it must be borne in mind that these 
experiments are valid only when the 
amount of fluid replaced equals that 
of lost blood, and the clinical picture 
is not complicated by a prolonged pe- 
riod of shock. 

Most studies with the use of crys- 
talloid solution in hemorrhagic shock 
have compared Ringer’s lactated sa- 
line with colloid solutions or with 
whole blood.’ The comparison of 
crystalloid solutions with noncrystal- 
loid solutions was not the primary 
purpose of this study. This study was 
initiated in an effort to determine the 
survival in acutely hemorrhaged ani- 
mals whose blood loss was replaced 
volume for volume with solutions of 
different osmolality. These solutions 
were compounded on the basis of 
their ability to support life of isolated 
cells in vitro. 

The data presented in this paper 
reveal a surprising tolerance of ani- 
mals to the infusion of hyperosmolal 
solutions, and a poor tolerance to the 
infusion of hypotonic solutions. The 
differences between the survival rate 
of the control (autologous blood) ani- 
mals on the one hand and those given 
solution 1, lactated Ringer’s, or solu- 

*tion 2 on the other were significant. 
The failure by both types of solution 
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to produce significant deviation from 
normal values in osmolality and the 
ionic content of the blood suggest a 
rapid equilibration between the in- 
travascular and the interstitial fluid 
compartments. If this is the case, the 
infusion of hypotonic fluid produced 
depletion of electrolytes from the 
cells and the interstitial fluid with 
subsequent metabolic disturbances 
and the death of the experimental an- 
imal. On the other hand, infusion of 
hypertonic fluid probably produced 
less metabolic alterations.®-" 

The significance of the pH of the 
solutions used was not specifically in- 
vestigated; however, observations of 
many authors‘? have tended to 
minimize the importance of pH of the 
solutions infused upon survival. The 
important factor was volume replace- 
ment and osmolality with return of 
the intravascular volume toward nor- 
mal with resulting improved tissue 
perfusion and the prevention of 
metabolic acidosis. 


Nonproprietary and 
Trade Names of Drug 
Methohexital—Brevital. 

This investigation was supported by the ONR 
contract N0014-67-A-0201-0016, and the Veter- 
ans Administration Research Division, VA Hos- 
pital, Salt Lake City. 
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Upper Intestinal Microfloral Control 


Effects of Gastric Acid and Vagal Denervation 


a + 90: Arch Sarg/Vol 106, Jan 1973 


on Bacterial Concentrations 


Peter W. Broido, MD; Sherwood L. Gorbach, MD; 
Robert E, Condon, MD; and Lloyd M. Nyhus, MD, Chicago 


Dogs were divided into three groups of 
five each: group 1, 90% proximal gastrec- 
tomy resulting in achlorhydria; group 2, divi- 
sion of the celiac and hepatic branches of 
the vagal nerves (the vagal innervation to 
the stomach remained intact); and group 3, 
truncal vagotomy and antrectomy. 

Intestinal content obtained from the stom- 
ach, the duodenum, the jejunum, and the 
ileum by direct needle aspiration at the ini- 
tial operation and four weeks later was cul- 
tured aerobically and anaerobically in nine 
media. Significant increases in the concen- 
tration of coliforms occurred in the achlorhy- 
dric animals (groups 1 and 3); clostridia also 
increased significantly in concentration in 
group 3 animals. The celiac and hepatic va- 
gotomy operation (group 2) caused no 
change in the microflora. 

Results of these experiments suggest that 
gastric acid is more important than vagal 
factors in regulation of the microflora of the 
upper gastrointestinal tract. 


De is a frequent complaint 
of patients who have undergone 
vagotomy procedures for peptic ulcer 
disease. Its incidence is somewhat 
less following a selective rather than 
a truncal vagotomy.'* 

It has been suggested that post- 
vagotomy diarrhea might be due to 
bacterial overgrowth.’ Ballinger et al’ 
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showed moderate increases in. the 
aerobic bacterial flora of the upper 
part of the small bowel following sub- 
total gastrectomy, truncal vagotomy 
and pyloroplasty, and selective vagot- 
omy. and pyloroplasty. Recent work 
by. Browning et al° and Greenlee et 
al’ has confirmed these alterations in 
humans. 

The present study was undertaken 
to delineate the mechanisms that con- 
trol the bacterial flora of the stomach _ 
and small intestine. Two factors were. 
considered: reduction of gastric acid - 
and vagal denervation of the duoge- 
num and upper part of the small’, 
bowel. Our studies suggest that, of = 
the two, the gastric acid mechanism 
is more critical in maintenance of the 
normal flora. 


Materials and Methods 


Adult mongrel dogs were used through- -~ 


out these experiments. All animals were 
housed in an isolated room and treated as a 
closed colony. None received antibiotics or 
antihelminthies within one month of sùr- 
gery. 

One week prior to surgery, the. dogs 
were given a meal consisting of liquid bar- 
ium thoroughly mixed with one half can of 
dog chow. If a dog did not eat all his food 
within one-half hour, he was not tested... > 
that day. At 15- to 30-minute intervals, the 
animals were fluoroscoped to determine 
the time for barium to leave the stomach 
and to reach the cecum. 

The following week, . the dogs. were 
fasted overnight but not deprived of water 
and operated upon under general anesthe- 
sia. Cultures were obtained from the stom- 


~ ach, the second portion of the duodenum, 


the jejunum (10 em. distal of the ligament : i 
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Posterior (Right) Vagus 


Hepatic Branch 






Celiac Branch- 


Group 1 
‘80% Proximal 


 Gastrectoniy Group 2 


Vagotomy 






w, 


‘Hepatic and Celiac 
Branches of Vagi 


















“Antiselective”’ 


Hepatic and Celiac Branches 
of Vagi Divided 


Schematic diagram of three operations performed. 





Anterior (Left) Vagus 











Group 3 
Truncal Vagotomy 
and Antrectomy 













Treitz), and the terminal ileum (10 em 
imal to the ileocecal valve). A No. 18 
e was attached toa syringe that was 

} with 5 ml saline; it was inserted into 
each of these regions. After manually oc- 
ding the gut on either side of the needle, 
the saline was injected and the bowel con- 
tents were well mixed by hand; the mate- 
ial was aspirated and brought to the labo- 









ry. 

The following three groups of five dogs 
ach were utilized (Figure): group 1 had 
(90% gastrectomy with anastomosis of a 
proximal gastric cuff to the distal 2 em of 
“antrum. In performing the proximal gas- 
ectomy, care was taken to stay close to 
the lesser curve of..the stomach and 
thereby spare the celiac and hepatic 
branches of the vagi. Group 2 had an “anti- 
lective” vagotomy that divided the he- 
atic branch of the anterior vagus: nerve 
and the celiac branch of the posterior 
Vagus nerve. Vagal innervation to the 
stomach was not altered by this procedure. 
Group 3 had a bilateral truncal vagotomy 
and antrectomy with a Billroth I anasto 
mosis. The border of the antrum was not 
_ Measured; in essence this was a 40% resec- 
_ tion of the distal stomach. 
E Four weeks following the initial proce- 
oe dure, dogs in groups 1 and 2 had repeated 

-Studies of barium transit time. Group 3 an- 
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imals did not as they were considered to be 
operated control animals. Previous work* 
has shown that that type of vagotomy and 
drainage procedure does not measurably 
affect gastric emptying. One week later, 
the animals were reoperated upon and the 
regions of bowel were cultured in the man- 
ner described above. 


Culture Technique 


One milliliter of the sample was added to 
9 ml of tryptic soy broth. Tenfold dilutions 
were made to 10°? ml. An aliquot contain- 
ing 0.1 ml of the appropriate dilution was 
spread over the surface of MacConkey 
agar (coliforms), Mitis-Salivarius agar (en- 
terococci), blood agar (total aerobes), BC 
(Schaedier’s agar) and neomycin (strepto- 
cocci and lactobacilli), Nagler’s agar (clos- 
tridia), blood agar anaerobic and neomycin 
(bacteroides and total anaerobes), and BC 
anaerobic and neomycin (anaerobic lac- 
tobacilli and anaerobic streptococci) (Table 
1). 

Both anaerobic and aerobic media were 
incubated at 37 C. Anaerobic conditions 
were achieved in a sealed jar with use of a 
cold catalyst in a 90% hydrogen-10% car- 
bon dioxide (CO,) atmosphere. The jar was 
evacuated and the gas mixture was run in. 
An anaerobic indicator was used in each 
jar. The BC media with neomycin was in- 






cubated in CO,. 

Streptococci were identified by their 
morphologic characteristics on blood: sugar 
and on Mitis-Salivarius agar and by a ne; 
ative catalase test. Anaerobic streptoe 
failed to grow under aerobic conditions.’ 

Staphylococci were identified by mor- 
phology and by a positive catalase reac- 
tion. 

Enterobacteriaceae were identified on: 
MacConkey agar and subcultured for spe- 
ciation. Biochemical reactions were studied 
in triple sugar iron agar, lysine iron agar, 
motility media, urea broth, tryptene broth. 
(for indole production), Simmon’s. citra 
agar, and other sugars or special media 
required. The taxonomic schema of Ewing. 
and Edwards was followed. 

Bacteroides were identified as gran 
negative rods which grew snaerobica’ 
but did not grow when subcultured aer: 
bically; the strains were selected for su 
culture from blood agar (with neomycin). 
and BC sugar. Definitive speciation was 
not attempted in this study. 

Lecithinase-positive clostridia, mostly C 
perfringens, were identified on Nagler’s 
agar. 

Bifidobacteria are gram-positiv s, 
branching rods which are oblig 
anaerobic. They are identified by morpho! 
ogy and their selective growth on BC n 
dia. 

Results of cultures are expressed as 
arithms to the base 10 of the number of 
microorganisms per milliliter of intestinal 
contents. A three-way analysis of va 
was employed to separate the effects of o 
eration from those due to regions samp 
and from those due to differences among 
dogs; furthermore, each of the interactions 
between these factors was also tested for 
significance. Only those effects due to oper. 
ations alone are considered here. 






























































































Results 









Group 1.~These animals had a 90%. 
proximal gastrectomy. Cultures ob- : 
tained prior to operastion and four 
weeks later revealed a statistically 
significant increase in the number of 
coliforms for each of the four regions 
sampled (Table 2). In the stomach, 
coliforms increased from 0 to 3.0, in 
the duodenum from D to 4.4, in the 
jejunum from 0 to 4.0, and in the 
ileum from 2.8 to 6.1. All other bacte- 
rial species increased in concentration 
following gastrectomy, but due to the 
variability in counts, these differ- 
ences were not statistically signifi- 
cant. 
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Barium transit times reveal a de- 
_qrease in gastric emptying from a 
_ mean of 3.15 hours to 2.05 hours post- 
operatively. ‘This difference is not sig- 
nificant: There was no change in the 
time for the column of barium to 
peach the cecum (mean, 1.25 hours 
preoperatively and 1.30 hours postop- 
~eratively). 

~~. Histamine stimulation. tests were 
- performed only upon this group of an- 
_imals during the second operation. 

-The esophagus and gastroduodenal 
: junction were occluded. A sump tube 
< was inserted in the stomach through 
a gastric incision that was “purse 
string” sutured closed. All of the dogs 
produced less than 5 ml of gastric 
juice per 30 minutes. 

` Group 2.—These animals had the ce- 
ilac and hepatic branches of the vagi 
divided. The bacterial flora did not al- 
ter significantly following this oper- 
ation (Table 2). Barium transit times 
were virtually unchanged from 1.35 
hours preoperatively to 1.30 hours 
stoperatively. 

roup 3.—These animals had a 
neal vagotomy and antrectomy. 
ey showed significant increases in 
the number of coliforms and clos- 
tridia postoperatively (Table 2). In 
the stomach, coliforms increased from 
a preoperative level of 1.5 to 3.1 and 
lostridia from 2.1 to 5.9; in the 
uodenum, coliforms increased from 
1 to 5.0 and clostridia from 1.8 to 4.6; 
n the jejunum, coliforms. increased 
rom 3.6 to 5.9 and clostridia from 1.5 
to 5.0; and in the ileum, coliforms in- 
ased from 3.1 to 5.7 and clostridia 
from 2.6 to 5.7. Although total aer- 
obes, anaerobes, streptococci, and 
‘bacteroides also increased following 
‘vagotomy and antrectomy, these in- 
ereases were not statistically signifi- 
ceant oo 

© Three dogs from group 3, unlike 
those in any of the other groups, de- 
veloped frequent, mushy stools. Two 
_ of these animals had at least 10° aer- 
obes per milliliter throughout their 
: small intestine. 














‘Comment 


oe “The intestinal flora has been impli- 

` cated in the pathogenesis of diarrhea 
-following vagotomy and gastrectomy. 
Many studies have shown a high inci- 
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Table 1—Culture Techniques z z 














Time, hr 
MacConkey agar 18° Aerobic 
Mitis-Salivarius 48. Aerobic > 
48 Aerobic — 

































"“Enterobacteriaceae 
“Streptococci = 
-~ Totalaerobes 
= Streptococci 
Lactobacilli: 
a; Sireptococai : 
` Lactobacilli 
<: Bifidobacteria 
Bacteroides ` 
Anaerobic streptococci. 
Clostridia 
s (lecithinase-positive)_ 
-Bacteroides — 3 




















BC with neomycin 





Anaerobic 








Nagler-neomycin Anaerobic 






























Blood agar with 72 Anaerobic ; 
neomycin ‘Anaerobic streptococci 
BC with neomycin 72 Anaerobic Bifidobacteria — 
Bacteroides 











































‘Anaerobic streptococci 





Table 2.—Concentrations of Microorganisms in the Stomach and Small Bowel 
Before and After Operation for a Proximal Gastrectomy (Group 1)* 
























Stomach Duodenum Jejunum Heem |: 

parore mu Betor = Beors a — Aes pee 
Total aerobes : 
ee ee : 
Streptococci ee 
Total anaerobes 2 ee 






Bacteroides 
Clostridia 


Concentrations of Microorganisms in the Stomach and Small Bowel Before 
and After Operation for ‘‘Antiselective” Vagotomy (Group 2) 


Totai aerobes 
Coliforms 
Streptococci 
Total anaerobes 
Bacteroides 
Clostridia 














Concentrations of Microorganisms in the Stomach and Small Bowel Before 
and After Operation for Vagotomy and Antrectomy (Group 3) 


Total aerobes 
Coliforms 
Streptococci 
Total anaerobes 
Bacteroides 
Clostridia 2.1 
* Mean log counts per milliliter. 
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dence of microbial contamination of 
-the upper part of the small bowel fol- 
lowing such procedures.*’ It would 
appear from the results of investiga- 
tions reported in this paper that gas- 
tric acid production is a critical factor 
in controlling the microflora and that 
vagal denervation of the upper part 
of the small bowel per se does not af- 
-feet bacterial eoncentrations. 
Although rigorous gastric acid 
< studies were desired, they entailed 

















-into the stomach. In previous experi- 
ments, such a procedure caused a 
Marked increase in the bacterial flora 

of the stomach and small bowel. 
ae f Reluctantly this aspect of the experi- 

~ = -ment was discontinued. Histamine 
stimulation tests were performed fol- 
© lowing the final culture of gastroin- 
testinal aspirate only in the dogs with 

a 90% proximal gastrectomy to dem- 

©» onstrate that they were without a 

parietal. cell mass and achlorhy- 















n increase in the microflora of the 
r part of the small bowel could 
produce diarrhea through several 

mechanisms: (1) Bacteria can de- 
-conjugate and alter bile salts, causing 
atorrhea by impaired micelle for- 
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the insertion of a Thomas cannula _ 





mation. Deconjugated bile salts are 
themselves toxic to the intestinal mu- 
cosa and may result in net secretion 
of water and electrolytes. (2) Die- 
tary fat can be converted by microor- 
ganisms to irritating substances; for 
example, oleic acid is converted to hy- 
droxy-stearic acid, a substance that is 
similar in structure to ricinoleic acid, 
which is the active principle in castor 
oil.: (3) Carbohydrates are metabo- 
lized by bacteria to short-chain fatty 
acids such as acetic, butyric, propi- 
onic, etc. These substances are poor- 
ly absorbed and cause “osmotic” 
diarrhea. The fatty acids are also 
directly irritating to the mucosa, 
causing a plasma-to-lumen movement 
of fluid. 

Which of the above mechanisms is 
actually responsible for diarrhea asso- 
ciated with bacterial overgrowth is 
unknown. In man, the reduction of 
gastric acid due to gastric atrophy 
often leads to bacterial colonization 
of the stomach and proximal part of 
the intestine. The species of microor- 
ganisms involved in this process are 
usually of the coliform, streptococci, 
and lactobacilli groups with a paucity 
of obligate anaerobes such as bacte- 
roides. Overgrowth of bacteroides is 
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associated with profound stasis in the 
small bowel and this situation often 
leads to intestinal. maladsorption 


(“the stagnant loop syndrome”). In Ae 


terruption of vagal innervation of the 


proximal part of the bowel, exclusive 


of the stomach, showed no change in 
the microflora. It would appear that 
gastric acid plays the major role in 
regulating the microflora of the upper 
part of the small bowel. ae 

In our dog studies, the mest regular. 
increases were noted in the concen- 
tration of coliforms following vagot- 
omy and antrectomy or gastrectomy. 
Clostridia increased in several ani- 
mals. (This organism is more preva- 
lent in the upper part of the bowel of 
dogs than in man.) However, bacte-. 
roides did not change significantly, 
confirming the observation that ele- 
vated bacteroides counts do not ust 


ally occur after gastric operations un- 


less severe stasis is present. 
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Cholesterol Embolization 


-to the Cecum 


With Bowel Infarction 


Nino J. Carnevale, MD, and Harry M. Delany, MD, Bronx, NY 


Cecal gangrene due to sequential choles- 
terol emboli occurred. The patient described 
demonstrated several other reported clinical 
manifestations of cholesterol embolization, 
ie, hypertension, renal failure, and gastroin- 
testinal hemorrhage. 

An isolated occurrence of cholesterol em- 
bolization may pathologically result in con- 
gestion of villi, mucosal petechiae or in- 
farcts, minute hemorrhage and hemorrhagic 
erosions within the gastrointestinal tract. 
However, the sequential occurrence of em- 
boli over a prolonged period of time can 
eventually compromise the circulation to a 
segment of the gastrointestinal tract caus- 
ing ischemic necrosis. 


wo types of atheromatous emboli 

have been described.' Atheroem- 
bolism or large particle embolism is 
the dislodgement of major atherom- 
atous plaques occurring, for example, 
during aortic surgery and resulting in 
major dysfunction of an organ or ex- 
tremity. Cholesterol embolism, how- 
ever, refers to the release of crystals 
and small debris. 

Since ulcerated atheromatous 
plaques can occur in any large artery, 
the blood supply of multiple organ 
systems can be impaired by emboli. 
The common organs affected by ath- 
eromatous emboli are the kidneys, 
pancreas, brain, and coronary ar- 
teries. Ulcers of the gastric, duodenal, 
and jejunal mucosa have been attrib- 
uted to cholesterol emboli. The phe- 
nomenon of gastrointestinal hemor- 
rhage following mucosal infarcts may 
be more prevalent than currently con- 
sidered and possibly attributable to 
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embolic phenomena. The present case 
is reported to demonstrate large 
bowel infarction occurring as a result 


of an acute cholesterol embolus. Mas- 


sive lower gastrointestinal hemor- 
rhage occurred. in the postoperative 








3 


\ 


period. The bowel infarction in this . 


patient accompanied several other. 
clinical manifestations of cholesterol 


embolization, namely, hypertension, — 


renal failure, and rather striking gas- 
trointestinal hemorrhage. Sig- 
moidoscópy and subsequent barium 
enema did not reveal a source of the 
hemorrhage. Recently Mulliken and 
Bartlett’ reported a case of small 


bowel obstruction with fibrous stric- : 
ture of the ileum secondary to ather- 


omatous embolism. 


Report of a Case © 


A 72-year-old white man was admitted 
to Morrisania City Hospital on Nov. 11, 
1971, complaining of abdominal pain of 14 
hours duration. The pain was described as 
gnawing in character, nonradiating, and 
unaltered by change in position. The pa- 
tient experienced anorexia but did not 
have nausea or vomiting. Because of rheu- 
matoid arthritis, the patient had been tak- 
ing oxycodone hydrochloride and aceta- 
minophen for approximately four years. 
He consistently had normal bowel move- 


ments every three days, and there was no ` 


alteration. of bowel habits with this epi- 
sode. He denied having diarrhea or bloody 
stools. The patient was receiving diuretics 
for the treatment of hypertension. 

At the time of physical examination, the 
patient had a blood pressure of 210/110 


mm Hg, pulse- rate, 120 beats per minute,- . 


temperature, 38.3 C (101.1 F), and 24 respi- | 


rations per minute. He appeared to be in 
mild discomfort from abdominal” pain. 
Skeletal changes due to rheumatoid arthri- 
tis were noted. The patient’s abdomen was 
soft and not distended. The bowel sounds 
were hypoactive. There was guarding of 
the right lower quadrant abdominal mus- 
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cles and direct and rebound tenderness 
confined to this area. Results of rectal ex- 
amination were normal except for a trace 
hemotest positive stool. 

Laboratory Studies,—Hematocrit reading 
was 36%, white blood cell count, 36,200/cu 
mm, with 96% neutrophils, 2% lympho- 
cytes, and 2% monocytes. Urine reaction 
for proteinuria was 2+. Further examina- 
tion revealed the following: 0 to 2 red blood 
cells per high-power field; prothrombin 
time, 11.2/11.0 sec; serum sodium, 135 
mEq/liter; potassium, 3.8 mEq/liter; chlo- 
ride, 101 mEq/liter; carbon dioxide, 25.0 
mEq/liter; blood urea nitrogen, 54 mg/100 
ml; glucose, 100 mg/100 ml; total serum 
protein, &0 gm/100 ml, with 3.67 gm/100 
ml albumin; and serum cholesterol, 171 
mg/100 ml. A chest roentgenogram re- 
vealed findings of diffuse pulmonary em- 
physema and old tuberculosis in the left 
upper lobe. Results of abdominal x-ray ex- 
amination were normal. 

Hospital Course.—After an appropriate 
and brief peried of preparation, explor- 
atory surgery was performed through a 
right-lower-quadrant transverse incision. 
A wedge-shaped area of cecal gangrene 
was enceuntered. There was no evidence of 
intestinal perforation or an inflammatory 
process (Fig 1). There were excellent pul- 
sations in the marginal artery below the 
involved portion of cecum. A segmental re- 
section of the terminal ileum and the ce- 
cum was performed establishing continu- 
ity with a closed end-to-end ileo-ascending 

e colostomy. 

From the second to the fifth postopera- 
tive day, the patient had several painless 
melanatic stools with a fall in hematocrit 
level from 36% to 23%. He required one 
transfusion of whole blood per day for four 
days te return his hematocrit to preopera- 
tive levels. The nasogastric aspirate did 
not contain blood. Sigmoidoscopy failed to 
reveal a bleeding point. The patient re- 
covered and was discharged on the tenth 
postoperative day. A subsequent barium 
enema study performed one month postop- 
eratively demonstrated a normal colon. 

Pathological Findings.—The specimen 
consisted of the distal portion of ileum, ce- 
cum, and proximal ascending colon. A 
wedge-shaped area of cecum was necrotic 
(Fig 2). Microscopic examination of the ce- 
cal wall showed a well demarcated zone of 
mucosal necrosis with areas of full thick- 
ness necrosis. There was heavy neutro- 
philie infiltration in necrotic zones extend- 
ing to the serosal surface. Numerous small 
arteries were plugged by organizing cho- 
lesterol emboli. One section from the mes- 
entery showed occlusion of a major artery 
by a fresh cholesterol embolus (Fig 3). The 
embolus was composed of numerous cho- 
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Fig 1.—Sharply demarcated area of wedge-shaped gan- 
grene without perforation was noted after cecum mobilization. 


Fig 2.—Resected specimen revealed that necrosis occurred on antimesen- 
teric border of cecum. Normal pulsations were noted in marginal artery. 
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Fig 3.—This 1,800 arteriole was occluded by recent cholesterol 
embolus. Other adjacent sections disclosed organizing emboli. 


lesterol clefts surrounded by fibrin and 
scattered polyps. There was no evidence of 
organization. Microscopic sections of the 
ileum and appendix showed evidence of old 
embolization, but the intestinal wall was 
completely viable, including the mucosa. 


Comment 


Cholesterol emboli to the gastroin- 
testinal tract are probably a frequent 
occurrence, often with involvement of 
the small arteries having diameters 
from 150p to 200u.1 However, its cor- 
relation with specific symptoms of 
nausea, vomiting, and abdominal 
pain is uncommon.’ The common clin- 
ical pathological observations have 
been congestion of villi, mucosal 
petechiae or infarcts, minute hemor- 
rhages and hemorrhagic erosions.’ 
Unless there is transmural infarc- 
tion of the gastrointestinal tract sub- 
sequent to cholesterol emboli, signs 
and symptoms suggesting abdominal 
disease may be absent.* Within the 
spectrum of colonic ischemia de- 


- scribed by Boley et al, the patient 
: usually presents with a sudden onset 


of crampy abdominal pain localized to 
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the left side, frequently accompanied 
by tenesmus and 24 hours later by 
hematochezia. The distribution and 
length of involvement of most cases 
of colonic ischemia indicates that the 
vessels involved are of greater caliber 
than those usually occluded by choles- 
terol emboli. 

The sequential occurrence of cho- 
lesterol emboli over a prolonged pe- 
riod of time can eventually compro- 
mise the circulation of the cecum to 
the extent that ischemic necrosis can 
occur. The phenomenon of episodic 
cholesterol emboli was described by 
Snyder and Shapiro” and was demon- 
strated in this case. Despite the abun- 
dant collateral circulation, infarction 
with perforation of the gastric wall 
has occurred after recurrent choles- 
terol emboli to this organ.° The speci- 
men in the case presented revealed 
old and recent microvascular occlu- 
sions by cholesterol emboli. The re- 
cent emboli that produced the wedge- 
shaped gangrene occluded an arte- 
riole of 1,800 in diameter. In rabbit 
studies reported by Anderson et al," 
some of the amorphous crystalline 


masses had diameters of up to 1,330p. 
Some animals in his study developed 
large areas of necrosis of the colon as 
a result of artificially produced embo- 
lization. 

There are experimental studies in 
which intravenously injected choles- 
terol emboli have produced pulmo- 
nary vascular occlusion.’’* In none of 
the experiments, however, was there 
sequential injection of atheromatous 
material into the arterial circulation 
to simulate human conditions. Cer- 
tainly this condition warrants further 
experimental and clinical investiga- 
tion. 
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Anterior Tibial Compartment Sy 
Following Muscle Hernia 
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Two cases of induced anterior tibial com- 
partment syndrome following muscle hernia 
repair, as well as the pathogenesis of the 
syndrome, are discussed. The proper surgi- 
cal treatment of anterior tibial muscle hernia 
is suggested with an admonition against di- 
rect closure of the fascial edges. 


he anterior tibial compartment 

syndrome has been well de- 
scribed in the orthopedic literature. 
The surgeon, who may actually pro- 
duce this condition by closing a 
muscle hernia of the anterior tibial 
compartment, must be well aware of 
its existence. 


Report of Cases 


CASE 1.—A 26-year-old white man was 
admitted to the hospital on Aug 19, 1970, 
with a tender subcutaneous mass on the 
anterolateral aspect of the left leg of one 
month’s duration, following blunt trauma. 
The mass measured 2.5 x 4.5 em lateral to 
the junction of the middle and distal thirds 
of the tibia. It could be reduced digitally. 
On the third hospital day the hernia was 
repaired by direct approximation of the 
fascial edges. On the second postoperative 


“day ‘the patient developed a temperature. 


of 39.4 C (103 F). The wound was tender 
and edematous, and weakness of the toe 
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extensors was noted, The 

opened and a fasciotom: 

extending from the: ty 

extensor retinaculum, Cul 

growth. The muscle beneath. 

in color, was noncontrae 

bleed. The wound was left : 

fifth postoperative day, the 

anterior tibial compartment 

and necrotic, and were debr 

fect still measured 5 x 13 cm 

a granulating: tibial surface, 

closure was obtained with < 

grafts. The patient was disch 

45th postoperative day with: 

correct the resulting foot drop. 

readmitted five months later for de 

coverage of his deformity 

flap. When last seen on Jan 25, 

mained unable to dorviflex his foo 

gravity. He has continued to’ ea. 

brace and further surgery (eg, 

transfer or arthrodesis) is contemp. 
CASE 2.—A 26-year-old white m 

admitted to the hospital om Sept? 

with bilateral inguinal hernia: 

cm asymptomatic muscle he: nia 

ent over the anterolateral part of t 

leg at the level of the mid t. 

inguinal hernias were re 

muscle hernia of the ant 

partment was repaired by 


. mation of the fascial ed 


time. On the first postoper 
tient’s temperature was 3 


was erythematous ando 
wound was opened and the 
were removed. On the 
tive day an exte 

formed, revealin 
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~~ Tibialis 
anterior 


: Fig 1,—Typical location of muscle her- 
nia of anterior tibial compartment. 






















2.—-Anatomy of anterior tibial com- 
ment with its unyielding boundaries. 











On. seven subsequent occasions, 
otie ‘muscle tissue was debrided, re- 
ng in complete removal of the anterior 
compartment musculature. On the 
3t postoperative day plastic surgery con- 
ion was obtained to manage wound 
Temporary coverage with split- 
ness grafts was obtained. The patient 
discharged on the 45th postoperative 
th a leg brace to correct his complete 
rop: Further surgery game of a 
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taneous tissue. Regular vigorous 
exercise such as skiing, mountain 
climbing, or athletic training results 
in muscle hypertrophy. If the fascia 
over the muscle is stretched suf- 
ficiently, the fenestrations through 
which perforating veins enter en- 
large and eventually muscle hernias 
will also bulge through these open- 
ings.’ 

Diagnosis.—Diagnosis is not diffi- 
cult. A soft mass, 0.5 to 7 cm, bulging 
through a palpable fascial defect is 
very typical. Often the mass will di- 
minish and become tense or disappear 
on contraction of the involved muscle. 
A large varix at the site of an in- 
competent, perforating vein may be 
confused with a muscle hernia but a 
varix will disappear if the limb is ele- 
vated while a muscle hernia will not. 

Treatment._Muscle hernia espe- 
cially of the anterior compartment 


should not be treated unless sympto- 


matic. Cramps, aching pain, or ten- 
derness are the usual symptoms. They 
may be aggravated by exercise. | 
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Conservation management with re- - 
striction of exercise and elastic sup- © 
port is often quite effective. Oper- 
ative treatment of muscle. herni 
of the anterior tibial compartment : 
should include the defect in an exten- 
sive fasciotomy as described here. 
Contrary to statements in some re 
cent texts, even small anterior tibial 
compartment hernias must never beo 
closed by direct approximation of fas- Ex 
cial edges.* This is very likely to 
cause the anterior tibial compartment 
syndrome. Foot drop and slough: of 
the anterior compartment may result. 
Extensive debridement and closure 
by local bipedicle flap, distant: pedicle 
flap (cross leg flap), ‘and/or skin | 
grafting and musele. transfer arthro-_ 
desis may be required for repair and 
reconstruction. Becoming aware i 
the correct surgical treatment of this 
problem will preclude these complica: E 
tions. o 
A fascial patch graft is another S 
means of repairing muscle hernias ot” 















uncommon and usually not 


or Tibial Compartment Syn- 
use (Spontaneous vs In- 


This syndrome is caused by 


mia-in a limited anatomical 
taining the long extensors 
foot, the tibialis anterior, the 
or digitorum longus, and the 
or hallucis longus. The anterior 
compartment -is bound on. all 
unyielding osseous or fascial 

‘tures (Fig 2). 
e spontaneous syndrome is usu- 
seen in young men following a 
period of unaccustomed exercise.” It 
as beea clearly shown to be associ- 
with increased tissue pressure 
iminished local clearance of dif- 
le radioisotopes, Physiologic 
swelling in a confined space causes a 
n tissue pressure. This increases 
stance to flow in the capillaries 
rovokes transudation. A cycle of 
‘acation, pressure, and resist- 
isvestablished that results in ces- 
of blood flow at the capillary 
und in ischemic necrosis of 
le Arterial pressure, however, 
capillary pressure.’ This 
explains the pulse rate remaining pal- 
in the dorsalis pedis, a branch 

the anterior tibial artery. 

anterior tibial compartment 
syndreme is also seen following 
‘trauma and femoral embolism, in- 
ity, er anorexia initiating the cycle 


Browne HS: Ischemic necrosis of 
i (acute anterior compartment syn- 
ae if following repair of anterior com- 
; partment muscle hernia. RJ Med J 51:620- 


1, 1968. i 
2. Campbell RE, VanWagoner FH: Is- 
_. chemie necrosis of the anterior tibial com- 
: ag musculature. Arch Surg 71:662- 
Fe, > 


i ampo L, Baechini G: The anterior 
Dal compartment syndrome: Clinical 
ases and etiopathogenetic considerations. 

nerva Cardioangiol. 18:14-25, 1970. 

: Leach RE, Hammond G, Stryker WS: 
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yielding anterior. compartment is pri- 
marily responsible for the syndrome 
following direct. fascial closure of 
muscle hernias which have, in effect, 
lost their domain in the compartment 
space, *!245 

Diagnosis.—Surgically induced or 
not, the signs and symptoms of this 
syndrome are the same. Initially, 
there is pain in the anterolateral part 
of the leg. If there has been surgery 
or trauma, this may be dismissed as 
an overreaction on the part of the pa- 


tient to a usual amount of pain stimu- ` 


lus postoperatively. Usually after two 
to six hours, but sometimes longer, 
there is tenderness and tense swell- 
ing over the anterior compartment. 
Heat, redness, low-grade fever, and a 
modestly elevated white blood cell 
count are often noted. These find- 
ings, suggesting cellulitis, are partic- 
ularly confusing in the presence of a 
fresh surgical incision. Even when 
there has not been surgery, the sig- 
nificance of these signs is usually 
missed unless the index of suspicion is 
high. The optimal period for treat- 
ment passes in two to six hours and is 
followed by paresis of dorsiflexion of 
both ankle and toes, and numbness on 
the dorsum of the foot, usually in a 
small area over the first web space. 
The dorsalis pedis pulse is almost al- 
ways present and this should not be a 
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point of confusion.” 
Treatment.—Treatment. consist 
early.and extensive fascio f 
anterior crural fascia. *® "> Altho 
results after the early perio 
six hours) are disappointin 
cedure is still worthwhile, since 
30% of the patients wil! reeo 


dence that the posterior compa 
or the peroneal compartment 
volved, as might be the ca 
trauma, more extensive decomp 
sive procedures such as par 
lectomy are not: indiċated. 
Anterior crural fasciotomy is 
formed through a 5-cm incision, 
em lateral to the anterior border 
the tibia at its mid shaft. Disse 
is carried through subcutaneous fa 
the fascia that is incised, ex 
muscle. A pair of long scissors y 
the blades slightly opened is’ the 
used to straddle the fascial e 
which can be incised by pushin; 
scissors along subcutaneously in. 
longitudinal direction, This should: 
done proximally to the tibial tul 
and distally to the extensor reti 
lum just above the ankle, exten 
the skin incision if necessary, Th 
lows the muscle to decompress: f 
into the subcutaneous tissue. W 
this treatment, paralysis of t 
tensors of the foot is very like 
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‘gastrointestinal tract, the incidence 
resia is only one in 10,000 births’; 
yloric and prepyloric atresia con- 
titutes less than 1% of these atre- 
jas.” A review of the world literature 
) date revealed only 17 cases of com- 
lete pyloric or prepyloric atresia; 
one of the cases reported occurred in 
iblings. It is the purpose of this pa- 
to report for the first time two 
gs with this condition, and to re- 
w the previous cases. 


: „Report of Cases 


S, the eee and the third being 
pyloric atresia, and the second 


cation July 7, 1972. 
3 _of Pediatrics, Univer 


ongenital Pyloric Atresia in Siblings | 


an, MB, BS, MRCPEd, DUH, and 


ling, the diagnosis was made by gastric aspi- 
ration of the last feeding just prior to the 
next, and gastroduodenostomy was success- 
ful. The possibility is raised of this being a 
genetically determined condition. 


Case 1.—The first baby, a male infant 
(birth weight, 2,200 gm) was delivered by 
cesarean section because of dysfunctional 
uterine contractions. Labor was induced at 
37 weeks’ gestation because of gross hy- 
dramnios. At delivery, the infant was limp 
and asphyxiated, but revived after resusci- 
tation. Oral feedings were started in the 
first day, and retained. 

The infant’s abdomen became distended 
one day later, and his condition began to 
deteriorate; shallow respiration and fre- 
quent cyanosis occurred. An x-ray film of 
the abdomen done shortly after revealed 
gas under the diaphragm. Intestinal per- 
foration was diagnosed; at operation, a 
perforation at the greater curvature of the 
stomach and necrosis of a section of the 
small intestine were found. The gastro- 
duodenal junction appeared normal ex- 
ternally. The perforation was sutured and 
the necrotic gut resected. The infant’s ¢on- 
dition deteriorated, and he died shortly af- 
ter. Autopsy revealed complete obstruction 
at the pylorus by a thick membrane (atre- 
sia), general peritonitis, and right sub- 
phrenic abscess. 

The second pregnancy progressed. nor- 
mally, without any hydramnios, resulting 


in a healthy female infant who has pro- 


gressed normally since, 
Case 2.-The third sibling, a female in- 


ered by cesarean section, at 36 weeks’ 


fant. (birth weight, 2,155 gm), was deliv- 


gestation, The pregnancy was again com- 


plicated by severe hydramnios espec 
in the third trimester: E 
The infant was very feeble at birth, oak Age 
exhibited features typical, clinically. and 
radiologically, of hyaline membrane dis- | ` 
ease. This, however, responded to treat- 
ment. Feedings were started on the third 
day of life via a nasogastric tube, the gas- 
tric contents being aspirated before each. — 
feeding; it was soon realized: that all the 
feedings were being aspirated. Al 
was the aspirate bile stair | 
was initially passed, but this. 
decreased without the appearance of chang: 
ing stools. High gastrointestinal obstsuc 
tion was suspected; x-ray film of the abdi 
men (Fig 1) revealed a stomach. g 
distended by air, with no’ gas i 
testines. n ii 
She was operated or on, on n ihe sixth day ofo 
life (weight, 1,730 gm); the stomach was 
found to be grossly distended by air, and © 
the intestines completely collapsed. No ab- 
normality was detected along the whole 
gastrointestinal tract externally. On gas- 
trostomy and duodenostomy, a fairly thick 
membrane was discovered to be present at 
the pyloroduodenal junction causing com- 
plete obstruction. Because of the small — 
caliber of the junction, excision was 
deemed inadvisable; Instead, a side-to-side ae 
gastroduodenostomy. was performed. A 
catheter was passed through he gastros- 
tomy via the anastomosis into thej Jej unum 
The infant survived the operation. Feed 
ings were initially given via the gastr 
tomy catheter; ‘but after oral diatrizoate 
meglumine. (Gastrografin) $ studies. demon- 
strated the: patency. of the anastomio: 
(Fig 2), feeding via a nasogastric cathete 
was successfully initiated- i 
The gastrostomy catheter was raK a 
one week after the c ation, and the 













































‘ound healed dneventfally: The infant 

‘(Fig 3) steadily gained. weight, and was 
ischarged 42 days postoperatively. She 
a8. progressed satisfactorily; and when 

ast seen (Fig 4) at 11 weeks of age ap- 
arel a normal infant. 


Comment 


The condition of prepyloric or py- 
ic atresia with complete obstruc- 
mis very rare, only 17 cases being 
cumented since Bennett’ first de- 
ibed it. It can anatomically be due 
a. complete membrane as in the 
resent two cases, or a complete 
atresia with discontinuity or only a 
broas cord; both are presumably of 
ilar pathogenesis, but only differ 
n degree of severity. This lesion is 
hought to-result from arrested devel- 
opment between the fifth and sev- 
nth week of intrauterine life.’ This 
condition differs from incomplete 
yloric obstruction’ which, though of 
‘ar cause, occurs more frequently, 
may be initially symptomless. 
he present report documents the 
t occasion that complete pylorie 
tresia has occurred in siblings. It is 
wn that pyloric stenosis is inher- 
ed in a polygenic manner,’ and it is 
ossible that the same mechanism is 
operating in pyloric atresia. The pos- 
y of an autosomal recessive 
s of inheritance has also to be 
considered. However, until more cases 
occurring in relatives are docu- 
mented, and case histories studied 
carevully, the mode of inheritance, if 
indesd it is inherited, will only be 
conjecture, 

The clinical features (Table) of this 
epndition are typical; hydramnios 
_ during pregnancy followed by failure 
of feedings to pass beyond the stom- 
ach, epigastric distension, and espe- 

jally a roentgenologic picture of air 
stending the stomach only (with no 
ntestinal air) make such a character- 
stic presentation that diagnosis is 
y: provided a greater awareness of 
this condition is present. Hydramnios 
is usually present as it is often in ob- 
tructions of the upper gastrointesti- 

| tract.’ 

Inmembranous obstruction, the ex- 

ernzl appearance of the pyloroduode- 
Junction is usually normal, and 
result in the diagnosis being 
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Fig 1.—Stomach grossly distended by air. Fig 2.—Diatrizoate meglumine ou 
No gas appears in intestines. stomach and intestines. 


Fig 3.—Postoperative picture of infant. 


Fig 4.—At the age of 11 weeks. Prominent strawberry nevus is present on glabella 
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ration occurred and at. operation 





‘atresia overlooked. Perhaps it would 
_be advisable to keep in mind the pos- 
ibility of pyloric atresia in gastric 
rforation in the newborn, as this 
mplication is.so rare, and also as ob- 
truction is a known cause of perfora- 
ion: 

In the cases with a diaphragm, local 
xcision seems to be preferable to a 
ide tracking procedure like gastroen- 
erostomy"”; local excision can how- 
cause edema at the excision site 
d to temporary obstruction’ 
d astroenterostomy may then be 
yuired, Benson and Coury’s case” 
particularly interesting in that 
ro weeks after the enterostomy, 
studies showed that all the 
as going through the py- 
and none through the gastroen- 
omy. In those with separation 
duodenum from the pylorus, an 
\d-to-end anastomosis has been as 
cessful. as gastroenterostomy in 





erber BC: Prepyloric diaphragm: An 
grrr abnormality. Arch Surg 10:472- 


Dineen JP, Redo SF: Pyloric obstruc- 
ue to mucosal ee Surgery 


( PA infancy 
- Childhood: Its Prinsip Tech- 
tes.. „ppiadelphia, WB a e Co, 





5. Groin BJ: Neonatal prepyloric mem- 





ital. ~ a previous « i hi a * as in case T R 
f the present report, gastric per- 












he perforation was sutured and the — 
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* Figures in parentheses indicate number 


with relevant information. 


ensuring survival. In the present. 
case, the caliber of the pyloroduode- 
nal junction was so small that had ex- 
cision only been done, obstruction 
from edema would have resulted, and 
this complication would most likely 
have resulted in the infant’s death. 
The frail condition of the infant indi- 
cated the need for a simple straight- 
forward procedure like gastroduode- 
nostomy; the subsequent satisfactory 
progress of the infant justified this 
decision. 

Of the previous 17 cases, survival 
occurred in 12, indicating the overall 
hopeful prognosis of this condition. 
This is partly due to the fact that 
high obstructions are usually diag- 
nosed relatively early resulting in a 
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ee 60.0015) 
-Vomiting 944 08) J 
- Abdominal distension. 84.6.(13) 
Meconium stools 769 (13) 
Stomach air only : i 
{on x-ray film} 93.8 (16) 


9162" | t ues 
: these two conditions + was ofi course in- 
cidental, but the fact that a prema 
‘ture infant. could survive these dual pate 
hazards was remarkable. ee 
Aspiration pneumonia. is a always a 
complication to be feared in cases of 
vomiting, especially in small prema- 








ture infants. The present infant had - 


“aspiration of the stomach performed 


before every feed; not only was the — 


likelihood of aspiration pneumonia _ re 


decreased by such a procedure, but 


also the chance of early diagnosis of ” 


obstruction increased, as the amount: —_ 
aspirated can be measured | against. < 


the amount administered. Perhaps 

the more frequent use of this simple. 
procedure might help in the reduction% 
of morbidity and mortality from the © 
complication of vomiting, and facil 


itate the early diagnosis of high gas- ` 
trointestinal obstruction. 


Dr. David Stephens provided the record of the 
first sibling. Lip-Seng Tan provided the photo- 
graphs. ey 
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Jan Fawcett’s superbly edited 
book takes you on an. explora- 
tion into this age of violence. 
Nightmarish cases from- con- 
temporary history...war, bomb- 
ings, assassination, mass murders 
rape, arson, riots...are the back-* 
drops against which eminent: psy- 
chiatrists discuss violence and 
aggression. 


immensely revealing and read- 
able, Dynamics of Violence ex- 
amines violent aggression in 
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dimensions in our national his- 
tory, clinical case studies of 
violent individuals, and clinical 
research investigations. 
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mary and Metastatic 
dullary Thyroid Carcinoma 


ermination of Thyrocalcitonin Content by Bioassay 


elaos A. Aliapoulios, MD, and George P. Kacoyanis, Boston 


patient with known. primary medullary 
id carcinoma was found at autopsy to 
recurrence in the thyroid, and metas- 
liver, lungs, and lymph. nodes. 

jtonin (TCT) levels in these tissues 

jung and liver tissues surround- 
‘metastases were determined by 

in young rats against Medical Re- 
tandard (MRC):B porcine TCT. All 
olved tissues were found to contain 
Jevels of TCT: the primary carcinoma 
aining the highest at 221 U/gm (MRC 

; per gram). The metastases to the 
ings, and liver demonstrated 

‘gm,-and 26 U/gm TCT, re- 

vely. Although normal human lung and 

ar contain no appreciable quantity of TCT, 
: jung and liver tissues surrounding the 
metastases in this patient demonstrated 18 
gm and tess than 8 U/gm TCT, respec- 


lhyrocalcitonin (TCT) has been 
firmly established as a hypo- 
caleemic hormone which is secreted 
rimarily by the interfollicular, or 
ells of the thyroid gland and 
h acts to lower serum calcium by 
nhibiting bone resorption." Since 
inal observation of the pres- 

f TCT in human thyroids by 

ios et al,‘ the origin of the in- 

ar eells has been traced to 
he Itimobranchial body, ; an embryo- 
ical structure present in mammals, 





ecepted for publication Aug 8, 1972. 
m the Department of Surgery, Harvard 
dedical School,” Boston; 


i f midge St, Cam- 
Mass 02139 (Dr. Aenean) 


and it is now recognized that medul- 
lary carcinoma of the thyroid gland is 
a tumor of these cells.’ 

Characteristic of this disease is the 
increased production and secretion of 
TCT. Elevated levels of TCT have 
been measured in the serum and 
urine of patients with medullary thy- 
roid carcinoma.®- Furthermore, as the 
disease progresses, metastases may 
occur which may also contain high 
levels of TCT. 

A patient with medullary carci- 
noma of the thyroid provided an op- 
portunity to study the relationships 
of several carcinomatous tissues con- 
taining TCT. Postmortem examina- 
tion revealed widespread metastases 
in several sites, including the liver, 
lungs, and cervical lymph nodes, as 
well as a large cancerous mass near 
the neck, an outgrowth of the original 
tumor. Samples of the primary carci- 
noma and these various metastases 
were extracted, and the levels of bio- 
logical activity of TCT were deter- 
mined. 


Report of a Case 


The patient was an obese, 40-year-old 
white woman who had pain in the right 
side of her neck for many weeks, during 
which she had been treated with USP thy- 
roid for weight reduction. 

On Dec 17, 1969, ten weeks after her 
neck pain had begun, she was admitted to 


a Boston hospital for the removal of a 7-cm 


mass in the right side of her neck. Her his- 
tory was” unremarkable, and her family 


carcinoma, a finding which was cor 


on July 7, 1970, by. serum 
assays for TCT on the | 

brother, and two nieces." ma 
right lobe of the thyroid extended 


tests indicated wre t 
and tetraiodothyronineé: up’ 
roxine iodine levels. A mas: 
concentrate radioactivity 4 
just adjacent to the righ 
roid gland. , 

On Dec 19, 1969, the patient 
total right lobectomy of th 
stony-hard tumor was re’ 
tial pathologic examination v 
as small-cell carcinoma. The | 


' the sternocleidomastoid was n 


The final diagnosis. was m 
noma of the thyroid with p 
glandular metastases. After 
convalescence, the patient. was i 
on a regimen of suppressive dose: 
thyroid. 


A urine sample taken on Ja 30, : 


was concentrated by the silica 


lent to pa e 0. 2 M ice 
Council (MRC) milliunits: of 


in the urine of this pati 
recurrent. or persistent 
carcinoma.. 














































Injection* 
ae Control 3 

= Mett to liver, 1.0 mg 
Met to liver, 0.25 mg 

: Metto liver, 0.0625 mg 
B : Control 

Met to liver, 8.0 mg 
Met to liver, 2.0 mg 
Met to tiver, 0.5 mg 


: A Control 
: Liver surrounding met, 50 mg 
mB Control 
; Liver surrounding met, 2.0 mg 
Liver surrounding met, 0:5 mg 


A `: Control 
S Met to lung, 1.0 mg 
Met to lung, 0.25 mg 
ve Met to lung, 0.0625 mg 
ee one Control 
ae Met to.lung, 2.0 mg 
; “Met to lung, 0.5 mg 
A Control 
wane Lung surrounding met, 50 mg 
Control 
Lung surrounding met, 2.0 mg 
Lung surrounding met, 0.5 mg 


Contro! 

Met to lymph nodes, 1.0 mg 
Met to lymph nodes, 0.25 mg 
Controf 

Met to lymph nodes, 2.0 mg 
Met to lymph nodes, 0.5 mg 


Control 

Primary carcinoma, 1.0 mg 
Primary carcinoma, 0.25 mg 
Control 

Primary carcinoma, 0.5 mg 
Primary carcinoma, 0.125 mg 


























‘Mean = standard error. 


rht shoulder: After receiving x-ray ther- 
in the area of her thyroid without ben- 
al effect, she was readmitted on April 
for | a radical thyroidectomy and neck 
section. “A chest x-ray film, however, re- 
aled metastases in both lungs, and sur- 
was cancelled. Other x-ray films dis- 
metastatic lesion in the lumbar 
nd a barium swallow confirmed the 
sence of a tumor in the mediastinum. 
yatient was treated with analgesics, 
apy, and chemotherapy with little 
ent. “Her alkaline phosphatase 
m glutamic oxaloacetic transami- 
ecame slightly elevated. After dis- 
he 





with methotrexate, cyclophos- 
re), and vincristine: sul- 





me refers to milligram equivalent wet weight of original tissue. 
+ Metastases. 


“Serum Calcium” 





= Statistical — 






of Assay Rats, . ica 
mg/100 mi Significance 
9.32 + 0.32 ees 
8.01 + 0.29 P< .05 
9.10 + 0.32 P>.05 
9.47 + 0.32 P> .05 
9.60 + 0.32 
6.83 + 0.28 P<.001 
7.20 + 0.28 P> .001 
9.29 + 0.25 P>.05 
9.32 + 0.32 
6.36 = 0.38 P<.01 
9.60 + 0.32 
9.32 = 0.28 P>.05 
9.60 + 0.25 P>.05 
9.32 + 0.32 
6.94 + 0.29 P< .001 
9.48 + 0.32 P> .05 
8.79 + 0.32 P>.05 
9.88 + 0.25 
6.98 + 0.25 P< .001 
8.82 = 0.25 P< .05 
9.32 + 0.32 
6.17 + 0.38 P<.01 
9.88 + 0.25 
7.73 + 0.29 P< .01 
9.32 + 0.25 P>.05 
9.32 + 0.32 
6.74 = 0.29 P< .001 
9.00 + 0.29 P > .05 
9.74 + 0.31 
6.08 + 0.34 P< .001 
8.36 + 0.34 P< .01 
9.32 + 0.32 
§.92 + 0.32 P< .001 
6.79 + 0.29 P<.01 
9.74 +0.31 
6.10 + 0.31 P<.001 


8.64 + 0.31 P<.05 





and she died on July 16. At autopsy, she 
was found to have massive metastases of 
medullary carcinoma to her cervical, medi- 
astinal, and abdominal lymph nodes, as 
well as to her lungs, liver, bones, and kid- 
neys. The primary thyroid carcinoma, cer- 
vical lymph nodes, lungs, and liver were 
made available for TCT study. 


Materials and Methods 


The liver and lungs, as well as four met- 
astatic cervical lymph nodes and a large 
cancerous mass in the neck at the site of 
the thyroid, were obtained from this pa- 
tient at autopsy eight hours after death, 
and were frozen overnight. Six segments 
of tissues were subsequently isolated. Sev- 
eral carcinomas invading the liver were 
dissected out at room temperature, and in 
addition, liver tissue showing no visible 
carcinomas was isolated.: The same proce- 
dure was carried out in the lungs. The 
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221. 2 
| Metastases to iymph oe = 
nodes. “60: 1.21 
Metastases. to lungs : 38: 1.21 
Lung surrounding op ee 
metastases ==" 21 2 
Metastases to liver 26 1.21 
Liver surrounding: 9-0 
metastases <8 





lymph nodes were almost entirely replaced ‘4 
by metastases, and therefore, no- attempt 
was made to separate normal node from. 
cancerous tissue. The large neck mass was * 
obviously an outgrowth of the. original. 
medullary carcinoma of the thyroid and 
had not been removed during the subtotal 
thyroidectomy the patient had undergone. ». 

Each of these six samples was extracted. 
according to the following procedure: the. - 
tissue was trimmed of excess fat, sliced 
into 4- to 8-mm sections, and homogenized 
in an electric blender with 10 ml of 0.1N 
hydrochloric acid per gram of tiss 
approximately 25 seconds each on low and 
high speeds. The homogenate was then cen- 
trifuged for 20 minutes at 15,000 rpm ŝnds.. 
4C. The supernatant was immediately: fros 
zen and at a later date thawed; filtered 
through glass wool, and. assayed. — 

The bioassay used: was: essentially. that : 
formulated by Hirsch, etal.’ Male Holtz. 
man rats, 33 to 35 days old and weighing ` 
an average of 113 gm were used, They ; 
were fed a calcium-free diet for 24 hours: => 
prior to assay, and were injected with 
these extracts, reference "house standard” 
hog TCT, or the acid diluent. All the injec- 
tions were 0.5 ml, administered subeutane- = 
ously in the nape of the neck. The assign-._ oe 
ment to groups was determined using a 
table of random numbers, and all animals 
were bled by cardiac puncture one hour af- 
ter injection under ether anesthesia: The 
method of Copp, using titration with eth- 
ylenediaminetetraacetic acid, was used to. E 
determine serum caleciums.” 

The results were subjected to analysis o o 
variance, and the statistical significance of 
the effect of the test extracts relative to 
control solutions was determined with use 
of the one-tailed t-test. In addition, the p= © 
tencies of the extracts in ter of MRC 























-units per gram of tissue were estimated by e 
testing the bonae standard TCT o : 








S andard Error - 
“Upper Limit 


“se Confidence” 
Limit Factort 


Limit 


High Confidence 


Protein, mg/em E 


when multiplied ‘and divided into the. potency estimate, gives the limits of the standard error. 
, When multiplied. and divided into the potency estimate, gives the 95% confidence limits. 


activity of each tissue in MRC TCT units 


protein. milligrams per grams of wet weight. 


per milligram of protein present was calculated by dividing the TER activit 


e TCT level is so low, the standard error factors and 95% confidence limit factors could not be determined. 


RC-B standard and then applying 

ard statistical procedures. 

h extract, besides undergoing tests 

T, was also subjected to analysis for 

n-nitrogen by the method of Lowry 

to provide standardization and to 
calculation of the specific activity 


Results 


le 1 shows the results of the 
assays used to test the extracts. 
igure combines the data of all 
issays and shows the decrease in 
calcium produced by the vari- 
ose levels assayed for each ex- 
By comparing the various tis- 
an increasing dose requirement 
pocalcemia was observed, pro- 
ing in order from the primary 
lary thyroid cancer, which 
ed maximum response in the 
at approximately 0.5 mg per 


e, to the metastases to lymph 
les, the metastases to the lungs, 
etastases to the liver, the lung 
surrounding metastases, and 


ior of these extracts, it is neces- 
o compare the activities of the 
and lung tissues surrounding 
tases, which were active in 
to. the activities of perfectly 
l liver and lung. Experiments 
is laboratory have demonstrated 
xtracts of normal. human and 
er and lung tissues do-not-con- 
etectable hypocalcemie activity 
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(Control) 0 


Metastases 
to Lungs 


Difference 
From Controis 


Ca** mg/100 mi 





Primary Medullary 


Thyroid Carcinoma, 


-4 


k 4 


eta: i 
Moule Liver Surrounding 


P Metastases 
: ra 


Lung 
Surrounding 
Metastases 


~~ Metastases 
to Lymph Nodes 





=e 
0.0625 0.125 0.25 0.5 


a i ease 
1.0 2.0 8.0 


Dose (mg wet weight original tissue)-Log Scale f 


Serum calcium difference from controls, mg/100 mi plotted against dose relations 
milligrams wet weight of original tissues as listed. 


even when assayed in doses as high as 
200 mg equivalent wet weight per as- 
say rat (unpublished observations). 
Table 2 shows the potency of TCT 
in each extract expressed in MRC 
units per gram, The standard error 
and the 95% confidence limits are also 
shown. The results of the Lowry ni- 
trogen test are included for standard- 
ization and for computation of the 
specifie activity of TCT in MRC units 
per milligram of protein (U/mg P). 


Comment 


The results must be viewed in light 
of the fact thet the tissues were not 


freshly extracted, but were initia 
frozen for 17 hours. Previous obser 
tions in this laboratory hav: 
strated some loss of TOT act: 
these procedures of freezing 
sequent rethawing. Since 

sues were treated in th 


amounts. of the same enzyme th 
could allow the hormone to be 
graded at different rate 
observations conce 

potencies of TCT am 


ee wa r rial Conio iae k a 





atie ‘exhibited high TCT activ- 
It is striking to note. as i = 


the econ most active site, the 
mph nedes (60 U/gm). Further- 
more, the ratio of TCT potency. per 
patito of protein is rout 7.1 


TCT than the fake metastases (38 
), with the liver the least active 
he three (26 U/gm). The differ- 
among these tissues are not 
eat as the differences between 
d the original tumor. 
iver and lungs manifested dif- 
manners in the formation of 
st Ses. In the liver, the cancer 
t as hard, distinct yellow 
i varying sizes representing 
us stages of growth, and was 
ered throughout. The liver sur- 
ng the metastates, which did 


Hirsch PF, Munson PL: an rocalcito- 
hysiel. Rev 49:548-622, 1 
Friedman J, Raisz LG: Thyrocalcito 
Inhibitor of "pone resorption in tissue 
'e. Science 150:1465-1467, 1965. 
i iapoulios MA, Goldhaber P, Munson 
it Thyre aleitonin inhibition of bone re- 
ion induced by parathyroid hormone 
ue Science 151:330-331, 1966. 
alios MA, Voelkel EF, Munson 
ssay of human thyroid glands for 
calcitonin activity: Clin Endocrinol 
6:297-901, 1 
aplan EL, Peskin GW: Physiologic 
ications of medullary carcinoma of the 
id g and. Surg Clin North Am 51:125- 


this patient must have contained r 
croscopic metastases in order to ex- 
hibit TCT activity. This observation 
was made after all of the tissue had 
been minced for assay; therefore, mi- 
croscopic confirmation of this fact 
could not be obtained. 

The nature of the lung metastases 
was different. These metastases were 
irregular and ill-defined as well as 
being anthracotic and soft, making 
them difficult to isolate from the 
uninvolved tissue. Nevertheless, tis- 
sue was obtained which appeared 
grossly unaffected by the carcinoma. 
Again, the normal tissue in this organ 
does not contain TCT, but this lung 
tissue exhibited 18 U/gm of TCT ac- 
tivity when assayed. Thus, the diffi- 
culty of isolating normal from meta- 
static tissue which applied in the case 
of the liver was even more apparent 
in the case of the lungs. 

These observations indicate that in 
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Fibromuscular Dis 
of the Segmental Renal A1 


Surgical Treatment by Graduated Internal 


Pano A. Lamis, MD; Paul E. Stanton, MD; John P. 


Bilateral fibromuscular disease of the seg- 
mental renal arteries, producing severe reno- 
vascular hypertension, was surgically 
treated in a young male patient. The tech- 
nique used was graduated internal dilatation 
of the involved segments. An excellent re- 
duction in the blood pressure was obtained, 
and the patient remains normotensive 16 
months postoperatively. The successful sur- 
gical result was documented by arteriogra- 
phy. This technique would appear to be the 
treatment of choice for this dysplasia involv- 
ing the renal artery divisional branches. 


| e disease of the renal 
artery was first described in 
1938.' It is now a well-documented en- 
tity producing renovascular hyper- 
tension. Its frequency is emphasized 
by being recorded as the causal factor 
in 14% of patients undergoing revas- 
cularization procedures for hyperten- 
sion.” 

This arterial dysplasia is most com- 
monly limited to the main renal ar- 
tery and, therefore, anatomically usu- 
ally lends itself to the presently 
accepted angioplastic techniques. Fi- 
bromuscular disease of the renal ar- 
tery, occasionally, may extensively 
involve the primary or secondary seg- 
mental arteries extending even 
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within the renal parenchy 
recent years, a new pro 
graduated internal . dilata jot 
been developed in the surgi 
agement of this specific problen 
technique was first deseribe 
treatment of fibromus 
plasia of the extrac 
carotid artery and, more 
been successfully applied to 
segmental renal artery’ 

The present report 
case of a hypertensiv: 
fibromuscular disease of vot 
segmental renal arteries. Su 
treatment was by the grad a 
ternal dilatation method. A 
lent postoperative blood 


clinical improvethetit, “This 
emphasizes the develo; j 


muscular disease of the se 
nal arteries. 


A 33-year-old white ma 
erinary medicine, was se 
cian-in January 1971, con 
discomfort, and he w 





gram was normal. A renogram showed 


slight irregular densities, suggesting vas- 
cular disease. Retrograde abdominal aorto- 
“gram and selective renal arteriograms 
“were performed showing severe stenotic 
“disease of the superior segmental renal ar- 
teries bilaterally. On the left, there was an 
“associated poststenotic aneurysmal dilata- 
tion (Fig 1 and 2). The lesions were roent- 
genographically consistent with fibro- 
muscular disease. Results of physical 
‘examination were normal, other than the 
elevated blood pressure readings. No ab- 
-dominal bruit was audible. Percutaneous 
“Yenal vein renin studies were performed. 
The right renal vein renin value was 360 
‘ng/100 ml, the left, 400 ng/100 ml, and the 
inferior vena cava renin value was 388 
-g/100 ml. ; 
coo The patient was discharged from the 
hospital on a regimen of high-dosage anti- 
hypertensive medication but responded 
poorly. The blood pressure readings per- 
sted in the range of 200/140 mm Hg. He 
was readmitted in March 1971 and surgery 
was ‘performed with graduated internal 
dilatation of both superior segmental renal 
arteries. 
Postoperatively, the patient did well. His 
lood pressure, while in the hospital, was 
in the range of 130/90 mm Hg. The patient 
had repeated arteriograms performed one 
year postoperatively, which showed no evi- 
‘dence of the stenotic fibromuscular disease 
“on the right side and a greatly improved 
_ lumen and flow on the left (Fig 3). Postop- 
erative renal vein renin studies were done. 
The right renal vein renin value was 161 
-ng/100 ml, the left, 255 ng/100 ml, and the 
inferior vena cava renin value was 179 
ng/100 ml. He remains normotensive 16 
months postoperatively without medica- 
tion. 







































































Comment 


Since the first case of reported fi- 
bromuscular hyperplasia of the renal 
rtery, 344 decades ago, much interest 
in this. arterial dysplasia has devel- 
ped, particularly with recently im- 
proved arteriography. Although there 
till remain several unanswered ques- 
tions, such as the underlying cause of 
fibromuscular disease and the specific 
lassification of this entity, one basic 
agreement has been the lack of a 
good technical procedure for treating 
is: process when it involved 
branches of the renal artery. 
- In 1968; Morris et al’ reported their 
results in the surgical treatment of 
fibromuscular hyperplasia of the ex- 
racranial internal carotid artery, uti- 
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Fig 1.—Preoperative retrograde renal aortogram revealing fibromuscular disease of supe: 
rior segmental renal arteries bilaterally. 





Fig 2.—Subtraction selective renal arteriograms detail severity of diseased superior seg- 
mental vessels; left, there is poststenotic aneurysmal dilatation. 


Fig 3.—Selective renal arteriograms one year following bilateral graduated internal dilata- 
tion show a normal appearance (right) and markedly improved lumen and flow (left). 





Fibromuscular Disease/Lamis et al 


he method of graduated inter- 
ilatation. Their clinical follow-up 
ong-term angiographic studies 
four years showed excellent re- 
and no restenosis of the diseased 
ents. Our own results with this 
| method for treating this dis- 
rocess in the internal carotid 
has been gratifying.‘ In 1970, 


mi associates’ reported the use 


e graduated internal dilatation 
od in the treatment of this dys- 
“involving the segmental renal 
és. Their long-term results were 
} excellent, and follow-up angiog- 
hy up to five years revealed no evi- 


renal artery is most frequently found 
young women. Typically, the dis- 
ase involves the main renal artery 
nd spares the primary divisions. An 
a-to-renal artery bypass graft, 
ith use of Dacron or autogenous 
phenous vein, is the treatment of 
ce in these situations. However, 

n the process predominantly or 
y involves the segmental renal 
ches, the surgical technical prob- 

is obviously altered. Because it is 
progressive disease, frequently bi- 
eral, unilateral nephrectomy is al- 
undesirable. When the involve- 

of ‘the segmental. arteries is 
ited to the first centimeter or so of 
primary branch, patch angioplasty 


Leadbetter WF, Burkland CE: Hy- 

sion in unilateral renal disease. J 

89:611-626, 1938, 

Morris GC Jr, DeBakey ME, Zanger 

z- Renovascular. hypertension. Surg 
n North Am 46:931-948, 1966. 
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may; 
-sults rep 


and our own results herein, would lead 


us to conclude that. graduated inter- 
‘nal dilatation is the surgical manage- 


ment of choice for this disease in the 
segmental renal arteries. 

Adequate exposure is made 
through a transabdominal supra-um- 
bilieal incision. On the right, by me- 
dial retraction of the duodenum and 
colon, adequate visualization of the 
right renal hilum is obtained. On the 
left, medial retraction of the left co- 
lon allows the left renal hilum to be 
easily identified. During the exposure 
of the distal portion of the main renal 
artery and its primary division, care 
must be taken in dissecting the renal 
venous plexus which lies anterior to 
the artery. Retraction of the over- 
lying renal vein may be further facil- 
itated by division of the ovarian or 
spermatic veins. The renal artery is 
enmeshed in the plexus of autonomic 
nerve fibers which can be divided 
along the vessel’s anterior surface. 
Total-body heparinization is utilized 
in preference to regional hepariniza- 
tion. Because of the extensive renal 
collateral blood supply, this method of 
anticoagulation is more effective in 
preventing segmental infarction dur- 
ing occlusion of the renal artery. 
With the vascular clamps applied, a 
transverse arteriotomy is made in the 
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-distal main renal artery. T 
is placed, therefore, in. 


‘possibly nondiseased art 
ner that precludes : 
ing on reclosure. Gradua 
luminal dilatation, with 
dilators is performed, progressi 
0.5-mm increments from 1 to 
This allows a firm instrumenta 
that can be controlled in its cal 
size progression and should be u 
preference to a more malleable o1 
loon-catheter device. After dilate 
the arteriotomy is closed wi 
vasular sutures in a continuou 
ion. When bilateral involv: 
present, both vessels should 
aged at this time. a 
Postoperative arteriography. i 
portant to assess the results in ¢ 
lation with the clinical respon: 
nal vein renin studies may prov 
of value in calculating surgical 
tions and results. Preoperativ. 
postoperative renal vein determ 
tions were obtained in: this ca 
did not prove to be as helpft 
evaluation as the arteriogra: 
the postoperative blood pr 
duction. A decrease of the re 
renin values bilaterally wa: 


phy. 
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. bert Wayne, MD, and Anthony J. Carnazzo, MD, Omaha 


n the severely ill patient, mul- 
_ tiple cutdowns may be required 
en venipuncture sites have been 
hausted. Occasionally these vessels 
be thrombosed, but before dis- 
rding any site, one should consider 
heterization of the vessel or its 
ributary in the reverse direction. 
A 60%, third-degree burn patient 
d all of the usual cutdown sites in- 
volved with eschar except the ankles. 
hese locations soon became ex- 
austed, a cutdown on each side last- 
g several days and resulting in a su- 
ficial phlebitis. In preparation for 
er ninth debridement and grafting, 
an intravenous line was required. A 
cond cutdown over the right super- 
ficial saphenous vein just anterior 
to the medial malleolus revealed a 
hrombosed: vessel. However, a tri- 
butary to this vein just below the line 
of incision appeared patent. Isolating 
s vessel with a 000 silk distal and 


roximal, a No. 18 Intravenous cathe- 


stal direction. When connected to 
an intravenous line this ran freely. 
ie catheter was then sutured to the 
and covered with bacitracin oint- 


‘The Figure shows an x-ray film 

1e intravenous catheter in place 
dye demonstrating the initial 

ograde flow and then antigrade 

by communication with a deeper 
a 
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Intravenous catheter in place with dye demonstrating initial retrograde 
flow and then antigrade flow by communication with deeper femoral vein. 


Reverse Cathe 








Ampicillin, Carbenicillin, Oxacillin... 


IMAGINE YOUR PRACTICE 
WITHOUT THEM 


In 1957 Beecham scientists discovered and 
isolated 6-APA, the penicillin nucleus 

that opened the way to a new generation of 
semi-synthetic penicillins. Over the 

past 14 years more than 3000 different 
semi-synthetic penicillins have been 
synthesized and evaluated by our staff. The 


fruits of their work are in your hands today. 


Others will be in your hands tomorrow. 


Need we say more? 


Prescribe the discoverer’s brands: 
Totacillin anpicittin trihydra 
Pyopen cisodiam carbenicillin) 
Bactocill(..ciun oxacillin) 

and more to come 
Beecham-Massengill 
Pharmaceuticals Ghia 


Div. of Beecham Inc. Bristol, Tennessee 37620 


(J Yoraciilin (ampicillin trihydrate) capsules equivalent to 250 mg. and 500 mg. ampicillin, for oral suspension 


equivalent to.125 mg./5 cc. and 250 mg: 5 cc, ampicillin. 


[C] Pyopen (disodium carbenicillin) vials for injection equivalent to 1 gm. and 5 gm. of carbenicillin. 


C Bactocill (sodium oxacillin) capsules equivalent to 250 mg. and 500 mg. oxacillin and vials for injection equivalent to 


500 mg. and 1 gm, owacillin. 











Why fulguration? 


Let's talk about currents... electrosurgical 
currents. 

The new RELIANCE ES-47 Electrosurgery Sys- 
tem ides excellent (we're convinced you'll 
Hind th uperior) cutting and cpagulanon cur- 

plus tulguration and desiccation currents 


ue, the d depi th of tissue c destruction i is 
) eported maximum of 1.5 MM. 
ger of excess tissue destruc- 
) is contra-indicated, fulgura- 
d job, 

fa malignancy, by fulgura- 
parner is set up reducing 
; a preferred tech- 

and similar surgery. 
RELIANCE ES-47 was 
sal it DOES IT ALL... 
as: The primary return 
the handpiece 
i aparen plate. 
atic ai sta- 
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For a more complete reference shelf, subscribe 

to these specialty journals. Each journal offers 
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authorities in each field. These journals are of > 
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alliation of Advanced Carcinomas of 
awer Sigmoid Colon and Rectum 


To the Editor.—In a short two-para- 
ph report, Hartmann’ suggested 
lominal proctosigmoidectomy for 

the treatment of cancers of the termi- 
hal pertion of the pelvic colon. By 
closing the distal stump and omitting 
rineal dissection he obtained 

» . as Un- 

ful as those of an operation for 
mflamed appendix.” He also 

“The preservation of a small 


se the slightest inconvenience.” 
ve bt that thorough en bloc ex- 
af the primary: tumor as well as 


en for advanced lesions. Re- 
ef the primary lesion stops 
uid nd aisi loss from mucoid 


i erred to a simple loop colos- 
tomy, especially because it can be 
one with as little risk. 

The Hartmann procedure was per- 
` formed by us in three patients, two of 
them in the ninth decade of life. 
; > were no postoperative deaths. 

Reco ery was prompt, uncomplicated, 


E considered by a medical 
int, to be too poor a risk to jus- 


tit was necessary to leave 
m “small portion: adherent to 
terior surface of the pubic 
Postoperatively he gained 
1 DORE less. disoriented, 


f. He was no longer con- 
ed, but was able to get 


the other two patients — 


ess spectacular, but effective. It 
lasted between two and eight months. 

The operation was performed 
through a midline or left lower rectus 
incision. A terminal colostomy was 
established in the left lower quad- 
rant. The rectum was freed from the 
hollow of the sacrum, its lateral liga- 
ments were divided, and it was sepa- 
rated from the bladder anteriorly. 
The bowel was then transected distal 
to the lesion, which was thereby 
excised. 

In the first two patients the distal 
rectal stump was closed without in- 
verting by means of interrupted 
through-and-through sutures. A sump 
drain was placed into the pelvis and 
its distal end brought out through a 
right lower quadrant stab wound. The 
pelvic floor was reperitonealized. 

In the third operation the rectum 
was amputated 3 cm from the anal 
verge. There was considerable venous 
ooze from the hollow of the sacrum. 
This was packed with a strip of gauze, 
one end of which was brought out 
through the anus. Reperitonealization 
was not considered essential.? Re- 
moval of the packing was started in 
six days and completed the next day. 
There was no prolapse of bowel 
through the open rectal stump. 

FELIX Feraru, MD 
Smra SHEIN, MD 
HAROLD FREEMAN, MD 
Brooklyn, NY 
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Pancreatectomy and 
Liver Damage 


To the Editor.-1 am writing to 
comment about the article in the AR- 
CHIVES entitled “Pancreatectomy and 
Liver Damage: Effects on Humoral 
Gastric Secretion in Dogs” by Vad- 
hanasindhu and Dragstedt (105:454, 
1972), 

In order for anyone to ascertain 


whether pancreatic exocrine replace- 


. some previous she i 


onstrated that if one ineub: 
creatic enzymes with the food 
administering this mixture 

we were in fact able tor 
pletely the hypersecretion o 
gastric juice induced by liga 
the pancreatic ducts. T 

this is that pancreatic | 

iously susceptible to de 
means of an acid pH. In vie 
fact that these animals hypers 
acid gastric juice, there is s 
der that the exocrine pan 
placement therapy may be 


the paper that I have cited ; 
authors of the paper in qi 
not take this very important < ¢ 
eration into account, an 
seem to me that this is a seri 
icism of the work. 

I should add that. we actua 


animals subjected to pancrea 
and were able to demonstrate t 
could indeed reverse the a 
secretion by feeding the 
pancreatic enzyme and food m 
to the animals. This would of 
negate the findings and th 
tions of the paper in quest: 
proof of the pudding, however, i 
we were able to reverse the 
secretion in pancreatectomiz 
and I think that unless the autho 
this paper can show that they 
unable to do so by incubating’ pa 
creatic enzymes with the food prior 
the injection of food, then He re 
are in question. 
One additional criticism. i 
found that pancreatectomi: 
become acidotic. When they do, 
acid output by the stomach or ‘po 
increases. In order for the data i 
paper to be valid, one shoul 
sured that the dogs were not acido 
at varying times after the pa 
createctomy. 
WILLIAM SILEN, M 
Boston 
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2 Warren-Teed Introduces a 
New Multi-Use Nutritiona 
Support System 


‘Unique, palatable, low | 
residue food that provides 
total nutritional , 
. management of patients 
_who cannot ingest, digest, 
chew or readily assimilate 
ordinary foods. 


New 

W-T Low 
Residue 
food 


The first in a new class of 
superiornutritional specialties 
from Warren-Teed. 


Low Residue Fully absorbed in the upper 
gastrointestinal tract... making it especiall 
useful for nutritional support of pre- and 
post-op patients and in many G.I. situations 
where nutritional needs cannot be met 

by solid foods. 


Nutritionally Complete Meets all known 
requirements for adult nutrition. Includes 
vitamins, minerals, simple carbohydrates, 

~ essential fat plus a distribution of essential 
and non-essential omino acids approximating 
that of whole egg, a protein of highest 
biological quality. 

_ Hearty "Real Food” Flavors The best food 

__ flavoring that modern technology can 
provide. WT" Low Residue Food is available 
in three palatable flavors — beef bouillon, 
chicken broth, and tomato. 


Lower Cost Provides savings for hospital and 
patient over comparable low residue regimens. 


WARREN-TEED : 


UTIDALS INCORPORATED 


RONM AND HAAS COMPANY 













Robert M. Gii MD, 


-1101 Beacon St, Brookline, Mass 02146 









he Alcoholic Patient in Surgery. By Al- 
B Lowenfels, MD. Price, $14.00. Pp 268. 
Hams & Wilkins Co, Baltimore 21205, 1971. 


This book is designed to help gen- 
eral surgeons in the overall care of al- 
holie patients. Since alcoholism can 
Imost. every system of the 
y, complicates management of al- 
t any illness, and affects approxi- 
ly 5 million Americans, or one in 
y 15 who drinks alcoholic bever- 

he surgeon must have a thor- 
understanding of the patho- 
ology of the disease, including 
ae diagnosis, and manage- 





























‘The book begins with a brief well- 
ed discussion of the diagnosis 
| salient clinical aspects of the al- 
olie problem, emphasizing recogni- 
on of a number of injuries that be- 
all the alcoholic, such as burns, 
bite, fractures, and lacerations. 
. chapter dealing with the metabo- 
and pharmacology of alcohol fol- 
The important point empha- 
ized is that alcohol is metabolized as 
ear, rather than an exponential, 
ion of time. A schematic dia- 
m is shown of alcohol metabolism, 
an exposition of the site and 
hanisms of action of disulfiram 
buse). The biochemist or phar- 
logist will find the chapter too 
rief, but the material is accurate— 
fficient detail for the clinician to de- 
ive a reasonable understanding of 
. pharmacology and metabolism of 
hol. 
A chapter on preoperative and post- 
erative care touches on liver biopsy, 
ui and electrolyte problems, meta- 
¢ abnormalities, and coagulation 
roblems in the alcoholic. 
e chapter on management of the 
withdrawal syndrome is. disappoint- 
ig, failing to give the clinician a 
-clearly defined regimen. Instead, the 
author merely points out that a num- 
ber of agents are available, including 
sedatives and tranquilizers. Con- 
: tly, the reader is left wonder- 
, to do for this serious compli- 
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' dealing with head 


-contains ement suggestions fot pro- l 
_ tection of the airway, and for fluid p 
- and electrolyte management duri 


surgery. Most of the remainder of the 


' book, devoted to the effects of alcohol - 


on the various major organ systems, 
is somewhat tedious and repetitious. 

There are two excellent chapters 
injuries and 
trauma to the extremities. Both con- 
tain important diagnostic sugges- 
tions and points on management. 

In summary, one has the impres- 
sion that most of the pertinent mate- 
rial could have been covered in a 
monograph or review article and in 
fewer than 100 pages. Nonetheless, it 
reads easily, and is a reasonable 
source of practical information for 
the surgeon. 

Josera M. GARFIELD, MD 
Boston 


Manual of Surgical Therapeutics. By 
Robert E Condon and Lloyd M Nyhus. Price, 
$7.50. Pp 400, with 13 illustrations. Little Brown 
& Co, 34 Beacon St, Boston 02106, 1972. 


Accumulation of numerous pieces 
of information that must be readily 
available to the practicing surgeon is 
by necessity a slow process. It begins 
in medical school and is usually aided 
by the little black book or “peripheral 
brain” of the senior student, in which 
he has jotted down the various syn- 
dromes, statistics, and studies that 
his training has presented him. 

On July 1, however, it becomes evi- 
dent within the first few hours that 
some of the most important bits are 


lacking in his file, namely, the essen- 


tial daily routines and problems that 
confront him in the care of the sur- 
gical patient. While we are moving 
away from prolonged surgical train- 
ing programs, four years seems the 
minimum of time to assimilate the 
body of knowledge required. 

The Manual of Surgical Therapeu- 
tics presented in its first edition a 
pocket-sized adjunct to the house offi- 
cer’s black book, a more surgically ori- 
ented version of the long successful 
Manual of Medical Therapeutics. As 
such, it offered to the house officer and 


the clinical clerkship student, as well. 


as surgically untrained emergency 








deeply. into physiology and pharma 
cology, but rather to. convey infor- 
mation essential to the man at the — 
bedside, in the operating room, emer- 
gency ward, or recovery room. Much ` 
of this information may seem obvious 
to the experienced surgeon or the se- 
nior surgical resident. Howev foro 
the new student or house officer, 
it provides an extremely convenient: 
framework on which to- begin build- - 
ing his knowledge of surgica care. 
The second edition is an im 
ment over the first largely b 
addition of revised information on | 
antibiotic usage in surgical infee- 
tions, and new sections on hemor 
rhagic disorders, facial trauma, an 
the complications of hiatus hernia. Its .. 
basic format and organization re >< 
main much the same, and this can 
only be described as optimal. It isi: 
hoped that future editions will con- 
tinue to maintain its quality, and the 
new chapters will be added, perhap 
in such areas as gynecologic emer-. 
gencies that the surgeon must en, 
counter. KS oe 
There will be obvious difference 
of opinion about the use of certain’ 
drugs, volume-expanding fluids and 
regimens, and so on, depending on lo- : 
cal experience and persuasion. These . 
are not critical differences and are 
merely a reflection of the variety of. 
thinking in surgery. Furthermore, 
this does not alter at all the useful- 
ness of a book that has earned a place. 
with its medical companion as a con- 
stantly updated basic reference for 
the care of the sick patient: 
Joun H. SANDERS, MD 
Boston 








































The Anesthesiologist and the ‘Surgeon: 
Partners in the Operating Room. B 
John P Bunker; MD. Price, $8.95, Pp 180. Little 
Brown & Co, 34 Beacon St, Boston 02106, 1972. 

Some time ago Dr. Bunker raised _ 
a modest furor by suggesting that 
there were too many surgeons in > 
the United States and that they do a 
too- many operations. Many surgeor 

















equivocal statement. that 
eney of operations in the 
-States was related to fee- 
rvice, but many commentators 
ed less reticence in using his re- 
as a basis for leveling at Ameri- 
‘surgeons the related charges of 
ssary surgery and venality. 
h this background one might ex- 
Dr. Bunker’s book to be an ex- 
ion of his original controversial 
and the provocative title of his 
hapter, “The Taming of the Sur- 
geon,” lends support to that expecta- 
ion.. However, his delightful book is 
not primarily a polemic exercise, but 
ather an argument for professional 
tatus of anesthesiologists in “the re- 
nt universities,” in the field of 
arch and in the operating room. 
is in the latter area particularly 
t the anesthesiologist in his “ex- 
ciating struggle for occupational 
tige” may run head on into a sur- 
who fancies himself as solitary 
ain of the ship with all the auto- 
ie misbehavior that this may en- 
. He speaks with wistful admi- 
on of his British counterpart 
nesthesia—urbane, sophisticated, 
d above all incapable of being put 
wn by his surgical associates. 
This is a short and pleasantly re- 
arding book, not the least merit of 
h: is Franz Ingelfinger’s fore- 
ord. These five pages highlight the 
lesthesiologist’s search for status, 
e vices and virtues of profession- 
lism, the tortured relations between 
anesthesiologists and nurse anesthet- 
= as well as other “physician assist- 
its,” and the visceral issue of fee- 
service in a medical economy 
oving rapidly into socialization. He 
‘its Dr. Bunker over Schwartz’s pre- 
diction that all anesthesia in a given 
eographic area may be administered 
om a central control tower by a few 
human super-anesthesiologists, much 
as airplane traffic is now controlled. 

There was peculiar relevance in my 
reading this just as our pilot an- 
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need that we were roughly 39th in 


~ line for takeoff at O'Hare airport dur- 


ing an epochal variant of the usual 
evening congestion. Neither the tam- 


ing of the surgeon nor the credibility - 


of airline schedules will occur as long 
as everyone insists on operating at 
precisely 8 am or leaving a dozen 
ramps for a single runway at 5 PM. 
There are vignettes of Henry Bee- 
cher, Ralph Waters, and Robert 
McIntosh, the London society anes- 
thetist who presided over the highly 
successful commercial enterprise ir- 
reverently known as the Mayfair Gas 
Works. These are blended into search- 
ing questions, with no pat answers, 
concerning anesthesia manpower (and 
womanpower), as well as surgical 
manpower both here and abroad. He 
does conclude that there are too many 
surgeons in the United States, at 
least in relation to the total medical 
manpower pool. He cites the Study of 
Surgical Services for the United 
States, an important analysis by the 
American College of Surgeons, the 
American Surgical Association, and 
many other special groups as a start 
toward integrated planning for medi- 
cal manpower needs of the entire 
country. 
This is a useful book. I recommend 
it highly. 
C. RoLLINS Hanton, MD 
Chicago 


Surgical Treatment of Hyperparathy- 
ism. By H A Bruining, MD. Price, 18 guil- 
ders. Pp 94. Koninklijke van Gorcum, Ltd, PO 
Box 43, Assen, The Netherlands, 1971. 


Nearly one half (five chapters) of 
this 12-chapter booklet is devoted to a 
review of pertinent literature dealing 
with the history, histology, physiol- 
ogy, pathology, and pathogenesis of 
hyperparathyroidism. Some of these 
aspects are discussed at length; oth- 
ers only briefly with some good refer- 
ences on the subject. 

The remainder of the booklet is di- 
vided into three chapters (6 through 
8) detailing diagnosis and surgical 
treatment of hyperparathyroidism 
and four chapters (9 through 12) sum- 
marizing the author’s experience in 
the care of 267 patients. 

In the discussion of pathogenesis 
of hyperparathyroidism, the author 
states that more than one gland was 


involved in 45% of his pati 
an observation led him to 
the disease was the result o 
longed hypocalcemia without reinv: 
lution. He attributes hypocalcemia to 
inadequate calcium resorption from 
the gut, excessively high urinary 
cium excretion, or a reduced. sen 
tivity to vitamin D in renal insu 
ciency. This may be true in some 
patients with secondary hyperpa 
thyroidism, but not necessarily 
patients with primary hyperpara 
roidism: most patients. with. 
disease have neither history 
ings of such abnormalities a1 
cause of hyperparathyroidism 
known in most instances. Intr | 
as it is, Dr. Bruining’s hypothesis o 
pathogenesis appears to be too ge 
alized and certainly requires furt 
elucidation. 
The author describes, at length, the 
localization of the normal and abr 
mal parathyroid glands (chapte 
and 9). He stresses the anatomica 
lationship of the parathyroid. 
thyroid. He notes that the ma 
the upper parathyroid glands 
mally situated behind the uppe 
and the lower parath 
near the lower pole or withi 
mic tongue. He emphasi: 
lower parathyroid gland 
located within a 2 em radiu 
lower thyroid pole or wit 
from the sternal notch. Suc 
trary location for these glands is 
exceptional since diseased. glands 
frequently displaced, making this 
unwise rule for the identification. 
these structures. ee 
An analysis of 267 surgical patients 
reveals that of 231 patients proved: 
have hyperparathyroidism, 229: (99% 
are considered cured as judged by 
postoperative normocalcemia. In two. 
patients, hypercalcemia persisted. de- 
spite the removal of the enlarged par- 
athyroids, and the author assumes 
that the continuing ailment is due to 
supernumerary parathyroid glands. A 
failure rate of 28% in 31 patients re- 
quiring reexploration is cited. Ree 
On the whole, this is a well-written 
little volume for those. interested in 
the problem of hyperparathyroidism. 
Cuiu-AN WANG, MD 
Boston 


















































































































































































Eckert, MD. Price, $9.50. Pp 423. Little Brown & 
Co, 34 Beacon St, Boston, 1971. 5 


~ This 400-page second edition has 
been revised, after four years, ex- 
pressly with an eye to the full-time 
emergency room physician, although 
it will probably still appeal mainly to 
the medical student and junior house 
officer newly assigned to duty in the 
‘emergeney room. Several chapters 
‘have been completely rewritten and 
one on drug abuse added. In general, 
the book is informative and to the 
point, well organized, and adequately 
illustrated. Many of the chapters are 
organized in a 1-2-3 “cookbook” fash- 
ion which should be both appropriate 
and appealing to the reader for whom 
it was written. Of equal importance 
¿in a book of this type is a good cross- 
‘referenced index which unfortunately 
this book lacks. For example, the dis- 
cussion of the approach to loss of vi- 
sion in the book is excellent but nei- 
ther “blindness” nor “loss of vision” 
are listed in the index. “Insect bites” 
are not listed, “stings” are. An impor- 
tant symptom such as chest pain is 
ot listed and under “pain” only pain 
‘of burns, and myocardial infarction 
nd abdominal pain in children are 
listed along with the suggestion “see 
also. specifie conditions.” 
The better chapters are organized 
-according to the diagnostic and thera- 
eutic approach to major emergent 
problems presenting in a particular 
pecialist’s domain (eg, ocular and 
ologic emergencies). In contrast, 
: authors of other chapters appear 
have assumed that diagnosis has or 
can be made and have organized their 
discussion mainly around the treat- 
ment of specific conditions (eg, tho- 
racic and vascular emergencies). The 
approach to abdominal pain is well 
covered, but surprisingly in a book on 
emergency medical care, there is no 
“specific discussion of the diagnostic 
approach to such an important symp- 
tom as chest pain. The book suffers 
from an unevenness in quality which 
“4s common in institutional- books. 
More pointed criticisms can be made 
in the reviewer’s own areas of major 
interest. The discussion of vascular 
emergencies is often vague. For ex- 
ample, while it is mentioned where 
anticoagulant therapy is indicated, 
-the type, dose, route of adminis- 
tration, or duration are not recom- 
. mended. The role of vasospasm asso- 
ciated with arterial injuries and acute 
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mergency Room Care. Edited by Charles 


-arterial occlusion should be deempha- _ 











tive and/or intraoperative arteriog- 
raphy is not stressed enough. In 
thoracic emergencies, the treatment 
of specific conditions is well discussed 


and described, but the diagnosis of 


these conditions is often passed over 
and significant conditions, such as 
myocardial contusion, are not even 
mentioned. Other parts of the book 
covering subjects in which the re- 
viewer is less knowledgeable, and 
therefore less critical, seemed clear 


and informative, leaving an overall 


impression of a book which is gener- 
ally quite good and which will serve 
as a handy guide to the neophyte in 
emergency medical care. 
RoBERT B. RUTHERFORD, MD 
Denver 


Intravenous Hyperalimentation. Edited 
by George S M Cowan, Jr, BA, MB, ChB, and 
Walter L Scheetz, MD. Price, $12. Pp 225. Lea & 
Febiger, 600 Washington Sq, Philadelphia 19106, 
1972. 


A conference on intravenous hyper- 
alimentation was held in November 
1970 in San Antonio, Tex. It was at- 
tended by clinicians who pioneered 
use of that technique and by several 
authorities on nutrition and inter- 
mediary metabolism. Cowan and 
Scheetz’s book is a compilation of the 
formal presentations that were made 
there and the discussions that fol- 
lowed. 

The meeting was a kind which usu- 
ally occurs when a field has evolved to 
a stage where there is generally ac- 
knowledged need for reassessment of 
collective clinical experience and 
redefinition of remaining problems. 
The conference report that results is 
useful to a general reader if it assem- 
bles information that is otherwise ei- 
ther scattered or unavailable into 
readable, interpreted form. The book 
does so very well. It is a source of 
facts about the clinical role of intra- 
venous hyperalimentation and a re- 
view of current thinking about its 
physiology; some ideas about the po- 
tential of future methods and mate- 
rials can also be found in it. The clini- 
cal facts are presented in detail: 
indications, techniques, and problems. 
They can perhaps be found in more 
detail elsewhere, but the references 
for other sources are there too. =- 

Much of the recorded discussion 


centered on several key questions in 
-the nutritional physiology of injured 


man. Among them is the nature of 


sized whereas the value of preopera- 






catabolic response. It is partly ex- 


-plained by Cahill’s formulation: that 
obligatory glucose requirements con- . 
tinue and are, in fact, increased by 


the needs of healing tissue. Insulin. 
release may be blocked by catechol- 
amines, and. the peripheral utilization 
of glucose further impaired in other. 
ways still unclear. Amino acids are 
mobilized from body protein to fill the 
gluconeogenetic need. It is generally 
appreciated that supplying glucose, 
intravenously or otherwise; in quan- 
tities to match oxidative. require- 
ments may not prevent excessive loss. 
of body nitrogen; the metabolic or 9. 
hormonal explanation for this. gap A 
is not known. If it were, treatment” 
might be accomplished with an appro- - 
priate pharmacologic agent, but at $ 
present, the alternatives are all nu-. 
tritional: either parenteral nutrition, 
in amounts that match metabolic re- 
quirements, or hyperalimentation 
where more carbohydrate is given 
than consumed in order to force nitro- 
gen anabolism. When to undertake 
either is a clinical decision, analogous 
to deciding when to treat anemia `- 
with transfusion, or fever with salicy- 
lates. 

The future will probably bring in- 
creased use of the fat emulsion that is 
now widely used in Europe but still — 
investigational here; it is apparently 
free of the undesirable concomitant 
effects of previously available mate“ 
rials. It combines the advantages of © 
high caloric density with capability __ 
for administration via a peripheral > 
vein. Clearer understanding of the 
place of parenteral nutrition in renal — 
failure, of the optimum calorie/ 
nitrogen ratio in renal disease, hepat» - 
ic disease, and trauma can be ex- 
pected. It may be that the advance 
with most visibility will result from 
increased availability of commercially. : 
packaged sterile prepared kits. Just 
as convenience factors in commercial 
availability of equipment and solu- 
tions for peritoneal dialysis made its 
use routine, bypassing the necessity 
for solution preparation on the site. 
should be followed by a large increase 
in use of the method, © ee 

Allin-all, this is a valuable book. It 
has been smoothly edited into a read- 
able text. It is small enough (225 _ 
pages with lots of illustrations and a 
good index) to allow cover-to-cover 
reading as though it were a single — 
number of a journal. : i 


ALFRED P, Morcan, MD 







1), please consult Complete Product 
aformation, a summary of which follows: 
Indications: Effective in all types of 
“insomnia characterized by difficulty in 
falling asleep, frequent nocturnal awaken- 
- Ings and/or early morning awakening; in 
“patients with recurring insomnia or poor 
(1c sleeping Nabits; and in acute or chronic 
> medical situations requiring restful sleep. 
Since insomnia is often transient and inter- 
mittent, prolonged administration is gen- 
erally not necessary or recommended. 


-< Contraindications: Known hypersensitivity 
oto flurazepam HCI. 
Warnings: Caution patients about possible 
-o scombined effects with alcohol and other 
_. CNS depressants. Caution against hazard- 
“ous oCcUpations requiring complete mental 
. alertness (e.g., operating machinery, driv- 
fg) Use in women whoare or may become 
| fpregnant only when potential benefits 
a have-been weighed against possible 
“hazards. Not recommended for use in 
o gprsons under 15 years of age. Though 
: ee and psychological dependence 
have not been reported on recommended 
doses, use caution in administering to 
o &ddiction-prone individuals or those who 
might increase dosage. 


Precautions: In elderly and debilitated, 
oo dnitial dosage should be limited to 15 mg to 
preclude oversedation, dizziness and/or 
ataxia. If combined with other drugs 
. having hypnotic or CNS-depressant 
< effects consider potential additive effects. 
Employ usual precautions in patients who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
_. blood counts and liver and kidney function 
tests are advised during repeated therapy. 
ws Observe usual precautions in presence of 
; impgtred renal or hepatic function. 


Adverse Reactions: Dizziness, drowsiness, 

lightheadedness, staggering, ataxia and 

falling have occurred, particularly in elderly 

or debilitated patients. Severe sedation, 

lethargy. disorientation and coma, probably 
<o indicative of drug intolerance or over- 

: dosage, have been reported. Also reported 
were headache, heartburn, upset stomach, 
nausea, vomiting, diarrhea, constipation, 
GI pain, nervousness, talkativeness, 
apprehension, irritability, weakness, palpi- 
tations, chest pains, body and joint pains 
and GU complaints. There have also been 
rare occurrences of sweating, flushes, 

difficulty in focusing, blurred vision, 

“burning eyes, faintness, hypotension, 
shortness of breath, pruritus, skin rash, dry 
mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred 
speech, confusion, restlessness, halluci- 
nations and elevated SGOT, SGPT, total 
and direct bilirubins and alkaline phos- 
phatase. Paradoxical reactions. e.g., 
‘excitement, stimulation and hyperactivity, 
have also been reported in rare instances. 


< Dosage: individualize for maximum bene- 
ficialeflect. Adults. 30 mg usual dosage: 
15mg may suffice in some patients, Elderly 
or delylitated patients: 15 mg initially until 
Tegg@Onse is determined. 


w Supplied: Capsules containing 15 mg or 
:30 mg flurazepam HCI. 
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Dependability in 
Clinical practice 
as proved in the 
sleep research 
laboratory 


Dalmane for sleep 
(flurazepam HCl) 


0 sleep research laboratory studies in man... 


luitiphasic testing 
documents 
e effectiveness 

- and relative safety of - 


almane for sleep 
‘flurazepam HCI) 


“alniane (flurazepam HCI) 30 mg has been found 

.o be effective for patients with difficulty 

alling asleep, staying asleep or both. In 

sleep research laboratory studies, a 30-mg 

psule at bedtime usually induced sleep 

within 17 minutes, decreased nocturnal 
“awakenings and provided 7 to 8 hours of 

sleep without need to repeat dosage aug 


dugg the night: 
K mild and relatively infrequent 
ffects have been reported 


*slinically; in general, morning 

“hang-over” has been relatively 
nfrequent. Dizziness, drowsiness, 
ightheadedness and the like, were 
he side effects noted most often, 

“yarticularly in the elderly or 

i itated. (An initial dose 

>f 15 mg should be prescribed 

aor these patients.) 
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mute Division of Hoffmann-La Roche Inc. 
Nutley, New Jersey 07110 
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Dalmane 
(flurazepam HCI) 


_ One 30-mg capsule h.s.— usual adult dosage. 
One 15-mg capsule h.s.—initial dosage 
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Difficulty in sleeping — 
through the night 


Clinically, postsurgical insomniac 
patients reported that they slept Pips os 
longer on Dalmane (flurazepam HCI) j 


A double-blind clinical study! involving 
57 hospitalized insomniac patients, 
most of whom were postsurgical, 
showed that one 30-mg capsule of 
Dalmane (flurazepam HCI) nightly was 
markedly superior to a placebo. 
Dalmane 30 mg was all that was needed 
for restful sleep; it 


@ markedly reduced sleep induction 
time by an average of 42 minutes, 
according to objective evaluations 


emarkedly increased sleep duration by 
. an average of 1 hour and 36 minutes, 
subjectively 


@retained effectiveness on each of 
seven consecutive nights on which it 
was administered. 


Generally well tolerated in 
clinical use 


@ Noserious side effects were reported 
in this study. 


@ In general, morning “hang-over” has 
been relatively infrequent; dizziness, 
drowsiness, lightheadedness and the 
like, were the side effects noted most 
frequently, particularly in the elderly 
or debilitated. 


Dalmane can be used effec- 
tively for patients in acute or 
chronic medical situations 
requiring restful sleep. 
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One 15-mg capsule h. 5. initial dosage for 
elderly or debilitated patients. 
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Prevention of Thromboembolism 


-Charles M. Evarts, MD, Cleveland 


ORIGINAL ARTICLES 


Dextran 40 and Thromboembolism in Total Hip Repiaciman: Surgery 135 ® 
Joel E. Rothermel, MD; James B. Wessinger, MD; 
and Frank Stinchfield, MD, New York 


Dextran started after operation did not help as a prophylactic. ’ 






Dextran 40 in the Treatment of Peripheral Vascular Diseases 138 
John M. Thomas, MD, and Joao R. Silva, MD, Sayre, Pa 


Individuals vary markedly in tolerance to L.M.W.D. 





Regional Perfusion With Antibiotics for Chronic Bone Infections 
Robert F, Jones, MD; Jack A. Barnett, MD; and Charles F. Gregory, MD, Dallas 


“Cured” six of seven infections of less than two years duration. 


Avulsion of the Profundus Tendon Insertion in Football Players 
Dennis R. Wenger, MD, lowa City 


Diagnosis often missed early. 


Cervical Spine Fusions—Psychological and Social Considerations 
Agustus A. White IH, MD, Med ScD; Wayne O. Southwick, MD; and 
Ralph J. DePonte, MD, New Haven, Conn 
Abnormal psychologic tests did not correlate with poor clinical 
results. 





Leukocytic Response As a Monitor of Immunodepression in Burn Patients 
W. Peter McCabe, MD; John W. Rebuck, MD; Alex P. Kelly, Jr, MD; 
and Donald M. Ditmars, Jr., MD, Detroit 
Leukocytic response studied via a skin window. 


Electromyography of Anterior Abdominal Muscles: i 
During Diffuse and Localized Peritonitis 160 
Roland R. Rozin, MD; Shirley Meyer, MD; and Rafael Rozin, MD, Jerusalem, israel { 


Uniformly reliable in detecting peritonitis. 


Postoperative Diaphragmatic Herniation Following Transthoracic 
Fundoplication: A Note of Warning 
Jeffrey R. Balison, MD; Alexander M, C. Macgregor, MB, ChB, FROS (Edin) 
and Edward R. Woodward, MD, Gainesville, Fla ; 
Diaphragmatic suture and fixation of stomach must be. zi 
extraordinarily meticulous. 





Gallbladder Bacteriology, Histology, and Gallstones: 
Study of Unselected C olecystectomy Specimens in ‘Honolulu 
Francis H. Fukunaga, MD, Honolulu 


Gallbladder culture could be useful in prophylaxis of wound infection : 
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-Iodine inactivating Agent in Surgical Scrub Testing = 175 


COL. Arthur Gross, DC, USA; SP5: Louis Cofone, ‘USA; and 5 
- SP4 Michael: B. Huff, USA, Washington, pe : y 


EXPERIMENTAL SURGERY 


Nonmucosal Serotonin in Motility of the Small Bowel: 
When Subjected to Acute Anoxic Trauma 
Hiroyiki Abe, MD; Hubert Appert, PhD; Jorge Carballo, MS; 
and John M. Howard, MD, Philadelphia 
Nonmucosal serotonin increases during anoxia: its role in 
motility still uncertain. 


Intestinal Muscular Layer Ablation in Short-Bowel Syndrome 
Francisco Hidalgo, MD; Miguel Lopez Cortes, MD; Santiago J. Salas, MD; 
and Jorge Zavala, MD, Mexico, DF 

The technique reduces steatorrhea and prolongs transit time. 


Gastric Blood Flow in Endotoxin-Induced Stress Ulcer 
Robert S. Richardson; Lawrence W. Norton, MD; John E. L. Sales, FRCS; 
and Ben Eiseman, MD, Denver 


Endotoxin causes selective regional gastric ischemia. 


Lung Allografts in Calves: hs © 
A Correlation of Functional Changes With the Histology of Rejection 
John S. Strandberg, DVM; Claro L. Pio Roda, MD; and 
R. Robinson Baker, MD, Baltimore 
Functional changes in pulmonary blood flow correlate with the 
histology of rejection of calf lung allografts. 


Widening of the Right Ventricular Outflow Tract: An Experimental Study 
Utilizing a Cusp-Bearing Heterograft Aortic Wall Patch 
Dev R. Manhas, MD, MS; Edward A. Rittenhouse, MD; 
Hitoshi Mohri, MD, Dr Med Sci; Dennis D. Reichenbach, MD; 
and K. Alvin Merendino, MD, PhD, Seattle 
Single oversized heterograft cusps ultimately failed in the 
pulmonary area of puppies. 


The Tissue Tube as a Vascular Prosthesis 
Itamar Kott, MD; E. Converse Peirce II, MD; Harold A. Mitty, MD; 
itephen A. Geller, MD; and Julius H. Jacobson II, MD, New York 


» Endothelial cells confined to ends of segments. 


Lymphatics of the Atrioventricular Valves 
R. Randolph Bradham, MD; Edward F. Parker, MD; and 
liam B. Greene, Charleston, SC 


+ Nothing larger than lymphatic capillaries detected. 
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CLINICAL NOTES 


Pulmonary Embolectomy During Pregnancy 
Lawrence H. Cohn, MD, Boston, and Norman E. Shumway, MD, Stanford, Calif 
/ First American case in pregnancy. 


Accidental Profound Hypothermia: 

Successful Resuscitation by Core Rewarming and Assisted Circulation 
Daryl G. Truscott, MD; Whitmer B. Firor, MD, FRCS (C); and 
Laurence J. Clein, MB, FRCS (C), Saskatoon, Saskatchewan 


The value of core rewarming is shown in this unusual case. 
Ruptured Intrahepatic Aneurysm 
John M. Erskine, MD, San Francisco 


Massive intrahepatic hemorrhage responding to conservative 
treatment. 


Cystic Dilation of Intrahepatic Bile Ducts: 

Presenting as Gram-Negative Septicemia 
Michael Zer, MD; Chaim Chaimoff, MD; Moshe Dintsman, MD; and 
Irena Glanz, MD, Petah Tiqva, Israel 


Surprise finding at cholecystectomy for subsiding cholangitis. 


Intraoperative Fiberoptic Colonscopy: 

Localization of Nonpalpable Colonic Lesions 
Robert M. Richter, MD, FACS; Leon Littman, MD; and 
Bernard S. Levowitz, MD, FACS, New York 


lonoscopy indicated site for the colotomy. 
„Contents continued on p 126. 
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_Warren-Teed Introduces 
New Multi-Use Nutritionc 
Support System 


‘Unique, palatable, low __ 
residue food that provides 

‘total nutritional 

_ management of patients 

_who cannot ingest, digest, 

_ chew or readily assimilate. 





ordinary foods. 


New 

WT Low 
Residue 
Food 


The first in a new class of 
superior nutritional specialties 
from Warren-Teed. 


Low Residue Fully absorbed in the upper 
gastrointestinal tract... making it especially 
useful for nutritional support of pre- and 
post-op patients and in many G.I. situations 
where nutritional needs cannot be met 

by solid foods. 


Nutritionally Complete Meets all known 
requirements for adult nutrition. Includes 
vitamins, minerals, simple carbohydrates, 
essential fat plus a distribution of essential 
and non-essential amino acids approximating 
that of whole egg, a protein of highest 
biological quality. 
Hearty “Real Food” Flavors The best food 
flavoring that modern technology can 
provide. WT” Low Residue Food is available 
in three palatable flavors — beef bouillon, 
“chicken broth, and tomato. 


„Lower Cost Provides savings for hospital and 
patient over comparable low residue regimens. 
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Actions: The: bactericidal action of cepha- 
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lothin results from inhibition 
synthesis. In-vitro and in-vivo activity has 
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following micro-organisms: — 
Staphylococcus aureus (penicillin-sen- 
sitive and penicillinase-producing) 
Beta-hermolytic and other streptococci 
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joints, bleodstream, and cardiovascular 
system due to susceptible organisms: Also, 
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septic. abertion, and staphylococcus and 
pneumoceccus.. meningitis. Effectiveness 
has. not been established ’in other types of 
meningea infection. 
ropriate culture and susceptibility 
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ptibility of the causative organism 
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uct for use during pregnancy has not been 
à established. 

P tutions: Patients should be followed 
-carefully so that any side-effects or un- 
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bexdetected. If an allergic reaction to 

< Kefilin occurs, the drug should be discon- 
tinued and the patient treated with the 
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mines, pressor amines, or corticosteroids). 

When Keflin is administered to patients 
_ with transient or persistent reduction of 
urinaryoutput due to impaired renal func- 
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d Careful clinical- observation and 

ory studies should-be made, be- 
higher and more prolonged sys- 
itibiotic concentrations can occur 
istration and Dosage below). 
nous doses of cephalothin 
im. daily are given b: 


ted with thromboph 
nay have to be alter. 
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Keflin was made available for 
clinical investigation early in 1962 and 
was marketed on September 4, 1964. 5 
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Forgotten Firsts 


A, surgical house officer bent on 

` AÀ a teaching career may view the 

. rungs of the academic ladder with 
alarm, He reads the labels. They say, 
“new ideas,” and his mind is a desert. 
Here is some advice. “Visit the li- 
brary.” . 

At the time of recognition by the 
medical public, few of the great sur- 
gical advances were “firsts.” Consid- 
er the careful wording of the plaque 
in the Ether Dome in Massachusetts 

- General Hospital: ". . , Knowledge of 
this discovery spread from this room 
throughout the civilized world and a 

new era rom surgery began.” The ar- 
ticle by Bigeiow in the Boston Medi- 

. cal and Surgical Journal appeared on 
Nov 18, 1846, a bare month after the 
event of the 16th of October. But 

Crawford Long used ether on pa- 
tients in 1842° and before him Hick- 

man’ reported that carbon dioxide 

Wd an anesthetic effect on dogs. It is 

true that Long did not publish and 
that Hickmar’s piece was not readily 
available to most doctors. But Sir 

Humphrey Lavy’s' contribution on 

potential:anesthetic use of nitrous ox- 
ide which had appeared in a monograph 
in 1800 was as available as any medi- 





_ eal publications were in those days. 


Souttar in 1925° first performed mi- 
tral valvetomy by the atrial route, 
¿»one that ‘Cutler et al" had said was 
dangerous. Souttar did the operation 
_with the patient under intratracheal 
_ anesthesia, laying back a flap of the 


_ chest wall. His description of the ap- 


proach to; and the retreat from, the 
= valve, which included temporary loss 
of contro! of the atrial appendage, 


has a familiar ring to modern ears. 











excellent. Understandably, her objec- 
tive findings were “not much im- 
proved.” But the event took place be- 
fore the golden age of thoracic 
surgery which started about 1934 
(Souttar in 1925 also wrote papers on 
burns, brain tumors, and esophageal 
cancer), and the clucks of the profes- 
sion prevented him from doing an- 
other case. It was not until Harken’ 
familiarized surgeons with invasion 
of the heart for foreign bodies in sol- 
diers wounded in. World War II that 
the idea’s “time” arrived. 

Vineberg* talked to deaf ears for 14 
years until coronary angiography 
showed that an internal mammary 
artery implant in the human myocar- 
dium continued to supply it with 
blood, never mind how small a trickle, 
for an indefinite period. But it was 15 
years before their persistence led 
Sones and Shirey’ to refine coronary 
angiography. Logical sequelae of this 
major advance were recognition of 
the limited flow conducted by the im- 
plant, and a reawakening of interest 
in direct coronary artery reconstruc- 
tion. Several venturesome souls had 
already performed endarterectomy 
with indifferent and unassessable 
success. The idea was there but not 
yet potent. Improvement of micro- 
surgical suture techniques, and per- 
fection of cardiopulmonary bypass 
were progressing in parallel and 
these finally opened up the field. 

Immediate and early postamputa- 
tion plaster prostheses were applied 
by Wilson in 1920,” but 45 years were 
to pass before antibiotics and cardi- 
ac and diabetic support of the geriat- 
ric patient created a climate where 
the below-knee level became the one 
preferred to the above-knee for am- 
putations of the lower extremity for 
gangrene. The better results of re- 
habilitation when this level was used 
awakened a new interest in the for- 
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-done in France and Poland. 


„immediately to mind, remembe: 





































gotten technique. Burgess etal 
ceived its potential for the el 
tient, taking a page from wo 


unaware until some years 
Wilson’s original contribution. 
Exner and Schwarzmann in _ 
were the first to perform vag 
They did it for “gastric crises” 
were probably mostly ulcer cases 
though some tabetics were mixed 
It was not made part of our arma 
tarium until 1944.“ rae 
Fine et al introduced perito 
vage in 1946. Others had toy 
the idea since 1923." The adv 
hemodialysis relegated it 
obscurity for five to ten years. 
then its true value was revived. 
ticularly suited to the treatr 
acute renal failure, the tech 
been simplified and has mi 
the nonsurgical area, 
Were any of these delays 
able? “There is nothing so pow 
as an idea whose time has arrive 
the obverse true? Is nothing s 
tent as an idea whose time has n 
rived? Perhaps so, but I am persuac 
that if the right person had re 
Davy or Souttar or Wilson, he co 
have introduced anesthesia 40 | 
earlier, mitral surgery ten years e 
lier, and early prosthetic fitting fo 
below-knee amputations at least 
years earlier. Granted, the re 
must be especially alert and im 
tive. If someone who read Exner 
ticle had taken him seriously he 
have advanced vagotomy to the 1930s 
when anesthesiology and. blood 
placement. were beginning to | 
operative mortality. Fine andou 
edly derived a major portion of- 
inspiration from- earlier work 
another tongue and from ancther 
cipline. 
So, if a new idea does not. 





















12, Exner A, Schwarzmann E: Gastri- 
sche krisen u. Vagotomy. Mitt Grenzgeb 
Med Chir 28:15-52, 1915. á 
13. Dragstedt LR, et al: Supradiaphrag- 
matic section of the vagus nerves in the 
treatment of duodenal and gastric ulcers. 
Gastroenterology 3:450, 1944, i 
l4. Fine J, Frank HA, Seligman AM: 
The treatment of acute renal failure by 
peritoneal lavage. Am Surg 124:857-878, 


imental and clinical studies. Arch Surg 
689-821, 1924 

< ST. Harken DE: Foreign bodies in and re- 

ation. to the thoracic blood vessels and 

a : Surg Gynecol Obstet 83:117-125, 


8. Vineberg AM: Development of anas- 
tomosis between coronary vessels and 
transplanted internal. mammary artery 
Can Med Assoc J 55:117-119, 1946. 

9. Sones FM Jr, Shirey EK: Cine coro- 
nary arteriography. Mod Concepts Cardio- 
vase Dis 31:735-738,: 1962. 

10. Wilson PD: Early weight-bearing in 
the treatment of amputations of the lower 
limbs. J Bone Joint Surg 4:224-2A47, 1922. 









during sur- 
inhalation. 


15. Putnam TJ: The living peritoneum 
as a dialysis membrane. Am J Physiol 
3:548, 1923. 

16. Rosenak S, Siwon P: Peritoneal ex- 
cretion of substances which otherwise are 
excreted in urine. Mitt Grenzgeb Med Chir 
39:391-408, 1926. 













849. : 
n of Surgery. Phila- 
; 1895, p 139. 


earches, chemical and 





























ently much attention has been 
‘oeused on the high incidence of 
cembolism following major 
gery—and in particular total 
onstruction. Mortality is at 
8% following total hip replace- 
n the absence of prophylaxis. 
use of the difficulties encoun- 
ered with use of anticoagulants such 
warfarin sodium and heparin so- 
, attention has been turned 
ard the dextran solutions as anti- 
let agents. Basic, however, to the 
f an antiplatelet agent to pre- 
omboembolism is an under- 
f the central role of the 
thrombogenesis. 
stopathologic studies have shown 
hat the development of a mural 
latelet thrombus is the first stage of 
mbus formation, not only in the 
i| but also in the venous system. 


Review of the Literature 


A number of studies have further 
shown that many patients who de- 
velop thromboemboli show an abnor- 
mality in platelet adhesiveness. The 
available evidence suggests that the 
activation of the venous thrombus 
may follow the formation of a small 
platelet nidus, thereby providing a 
common pathogenesis with its arte- 
rial counterpart. 

Unlike antithrombogenic agents of 
the anticoagulant type, dextran 40 
does not achieve its effect by blocking 
fibrinogen-fibrin conversion but, in- 
stead, by simultaneously inhibiting 
two other mechanisms essential to 
thrombus formation—namely, vascu- 
lar stasis and platelet adhesiveness. 

Drs. Rothermel, Wessinger, and 
Stinchfield (see p 185) question the ef- 
fectiveness of dextran 40 as a prophy- 
lactic agent in the prevention of 


. Prevention of Thromboembolism 


thromboembolism. A search of the lit- 
erature has shown the efficacy of this 
agent (Table). 

The results of their study are not 
entirely contradictory to previous 
findings. The real difference lies in 
the fact that dextran 40 was begun 
after surgery—too late to alter 
thrombus formation that occurs dyr- 
ing and immediately following su 
gery. In addition, dextran 40 was 
given in less than optimum doses. 

The magnitude of this problem dic- 
tates a continuation of the search for 
a safe agent to administer prophy- 
lactically to abolish thromboembolic 
disease. In the meantime, dextran 40 
remains the antiplatelet agent of 
choice. 

CHARLES M. Evarts, MD 
Cleveland 
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in Total Hip Replacement Sur 


Joel E. Rothermel, MD; James B. We 


Sixty patients selected randomly were 
given dextran 40 after total hip replacement, 
500 mi each day for three days, and then on 
alternate days until the seventh to 14th day. 
No effect on morbidity from thromboembol- 
ic diseases was observed in them as com- 
pared with sixty control patients randomly 
selected in a similar fashion and not receiv- 
ing dextran. 


hromboembolic disease is a 
serious, common, and unsolved 
complication of major surgery or 
trauma. The incidence of venous 
thrombosis following hip fracture, 
thoracico-abdominal, and gynecologic 
surgery has ranged from 36% to 52% 
as detected by phlebography' or '- 
tagged fibrinogen.’ Elective hip sur- 
gery has been followed by a sig- 
nificant incidence of thromboembolic 
complications.“ Harris and others 
found 36% of their patients had such 
complications after mold  arthro- 
plasty.’ 
In an effort to reduce these com- 
plications, many methods have been 
employed, ranging from intensive 
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_ total hip replacement. To our kn 
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and Frank E. Stinchfield, MD, 


physical therapy to prophylactic 
coagulation. Success “with an 
these has been limited. 
A relatively new agent is th 
cose polymer dextran, w 
thrombogenic propert 
expanding plasma volum 
hancing the. microcirew 
available in three forms based 
lecular weight. These are de 
(low molecular weight dextr; 
and 75, with average 
weights of 40,000, 70,000, and 
respectively. Atik and. other: 
demonstrated that the an 
bogenic properties of dextran 40 an 
dextran 70 are essentially the 
and act by decreasing platelet ad 
siveness, coating erythrocytes an 
endothelial walls, and deereasin, 
blood viscosity. Dextran 70, howeve: 
has greater antithrombogenic pot 
tial and has been associatec 
more anaphylactoid reactions, pulr 
nary edema, and increased 
bleeding in surgical wound 
forms of dextran can cause ren 
ure and may interfere with blood 
Ing.** EES 
In our first 100 Charnley to 
replacements, the incidence of 
cally diagnosed thromboemboli 
plications after surgery was 
Because of this unacceptably 
complication rate, we designed 
spective study in order to ev: 
the effectiveness of dextran 40 
ducing these complications in electi 











edge, such a study has not b 










> replacement using the Charn- 
and technique was 
consecutive patients in 

up. Seventeen patients were 

the study on the basis of a 



















































study. Sixty patients were se- 
om to receive dextran 40 in- 
ecording to the following 


„500 ml alternate mornings until 
t wás- ambulatory, usually on the 
ut occasionally as, long as the 
day following surgery. The remaining 
atients served as the control group and 


were given 500 ml additional intravenous 
stalloid, usually in the form of a bal- 
ced salt solution. 
Of those patients receiving dextran 40, 
seven had rheumatoid arthritis and 53 had 
iritis. Included in the latter cate- 
idiopathic osteoarthritis and that 
econdary to congenital hip disease, old 
sli capital femoral epiphysis, coxa 
ana, or previous trauma resulting in se- 
ere degenerative changes in the hip joint. 
n had undergone previous ipsilat- 
p surgery. In the control group, 
ere ten cases of rheumatoid arthri- 
50 eases of osteoarthritis with nine 
‘a history of previous hip surgery 
1). The average age of the patients 
xxtran 40 was 74.4 years (range 44 
ars); the control group average was 
(range 24 to 88 years). The mean 
t was 50.6 kg (112 Ib) in the treated 
and 55 kg (121.6 lb) in the control 






p (Table 2). = 
waboratory evalu 







prior to ‘surgery 






Weight, av 


l Table 1.—Patients With Hip Disease 


Patients Receiving Dextran 
Age, av 744 yr 72yr 
Sex 25 men, 35 women 23 men, 37 women 
Diagnosis Rheumatoid arthritis 7 10 
Osteoarthritis 53 


50.6 kg (112.0 ib) 






Control Group 


50 
55 kg (121.6 ib) 


Table 2.—Complications* 


Patients Receiving Dextran 





Thrombophlebitis 4 (6.67%) 6 (10.00%) 
Pulmonary embolus (5.00%) 4 ( 6.67%) 
Seroma 2. (3.33%) 0 
Hematoma 5 (8.33%) 2 ( 3.33%) 
Congestive heart failure 2 (3.33%) 0. 

. Myocardial infarction oO 1( 1.67%) 
Total 16 (26.67%) 13 (21.67%) 


* x? = 1.19 (one degree of freedom). 


tients in this study. 

A history of previous hip infection was 
considered an absolute contraindication to 
total hip replacement. 

According to strict protocol, all patients 
were treated in precisely the same fashion 
during and after surgery. All of the oper- 


ations were performed by one of two sur- , 


geons. The patients were positioned supine 
on the operating table and no encircling 
leg straps were utilized. All received: in- 
halation anesthesia via a cuffed endotra- 
cheal tube. A lateral approach to the hip 
was used as previously described.” Careful 
hemostasis was obtained prior to wound 
closure. Closed suction drainage catheters 
were placed down to the artificial joint and 
exited through separate stab wounds in 
the skin; these were kept in place for 48 
hours. All patients received prophylactic 
antibiotics, ampicillin sodium and oxacillin 
sodium or, if allergie to penicillin, they 
would receive only tetracycline. These 
were begun the day before surgery and 
continued for five days. At the termination 
of the operation, the patient's- legs were 
held in abduction by a splint padded with 
polyurethane foam. This splint was re- 
moved at the time the patient. was first 
ambulatory. Elastic bandages, changed 
twice daily, were wrapped about both legs, 


:— and the foot of the bed was elevated. 15° 
above the horizontal in an effort to pro- 





mote venous return until ambulation had 
begun. Calf muscle exercises were begun 
the evening after surgery and isotonic 
quadriceps exercises were started on the 
third postoperative day. These exercie 
were vigorously pursued by nursing and 
physical therapy personnel. 

Careful examination for signs and 
symptoms of thromboembolic complica- 
tions was performed at least twice daily. If 
thrombophlebitis or pulmonary embolism 
occurred, treatment with dextran 40 was 
discontinued and anticoagulation with 
heparin sodium was begun immediately. 
Clinical criteria were used in establishing 
the diagnosis of thrombophlebitis. These 
consisted of pain, deep vein tenderness, 
palpable venous cord, swelling, Homans 
sign, and local and systemic temperature 
elevation. Each suspected case was exam- 


ined by two experienced hip surgeons ün- - 


cluding one of the authors) and an inter- 
nist having a special interest and broad 
experience in the management of throm- 
boembolism. When the examiners were in 
agreement, the diagnosis was made. 
Pulmonary embolism was suspected on 


clinical grounds and confirmed by the pres- 
ence of typical 
‘changes, elevation of serum enzymes com- 


electrocardiographic 


patible with pulmonary infarction, and | 


lung scan using “I-tagged macroaggre- 


gated albumin. In one case, the suspicion: 
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> of pulmonary embolism was not clearly 
=i co! ed bý the above tests; a pulmonary 

l ram revealed changes strongly sug- 
2 of multiple emboli. 






Results 


Thrombophlebitis occurred in four 
of the 60 patients who received dex- 
tran 40, and in six of the 60 patients 
the control group (Table 2). Three 
“patients on dextran 40 had pulmo- 
_. nary embolism, one of which was fa- 
tal. Pulmonary embolism occurred in 
_ four of the control group. In addition, 
other complications - occurred that 
ated to dextran 40 and its 
; mn hemorheology. Two wound 
< seror as and five hematomas occurred 
‘in the group receiving dextran 40; 
- two hematomas developed in wounds 

in the control group. One patient who 
did not receive dextran 40 died of a 
Racca infarction. Two cases of 
stive heart failure developed in 
onts on dextran 40. In all, seven 
thromboembolic and nine other gen- 
eral and wound complications oc- 
curred in those patients who received 
dextran 40. The control group had ten 
thromboembolic and three general 

and wound complications. 




























Comment 


- Statistically, there is no significant 
difference between our control and 
extran-40-treated groups. Further- 
more, because the differences be- 
ween our two groups are so small it 
d be necessary to have an ex- 


berg he et al: Dextran in prophy- 

t thrombosis in fractures of the hip. 
ir Scand 387:83-85, 1968. 

ae m etal: Dextran 70 in 

rative venous 

# trial. Br Med J 








ceedingly large sample to show a sta- 
tistically significant difference. When 
such differences are so small, the clin- 
ical effectiveness of the agent under 
study is negligible. We conclude, 
therefore, that dextran 40 given as 
described here does not reduce the in- 
cidence of clinical thromboembolic 
complications in patients undergoing 
total hip replacement surgery. Fur- 
ther, other complications with dex- 
tran 40 have occurred involving ab- 
normalities. in coagulation and 
circulation. While we are unable to 
demonstrate a causal relationship be- 
tween these complications and dex- 
tran 40, we strongly suspect such a 
relationship exists and we have dis- 
continued the use of dextran 40 in our 
total hip program. 

We must note two important con- 
siderations in our study. First, it was 
based on the proposition that in a 
clinical situation patient care deci- 
sions are made on physical signs and 
symptoms and diagnostic laboratory 
tests which are commonly available, 
rather than methods which are basi- 
cally investigative procedures. 

Dextran 40 has been reported to re- 
duce the incidence of venous throm- 
bosis as detected by venography. 
Also, scanning for the incorporation 
of '*I-tagged fibrinogen into the 
fibrin meshwork of propagating 
thrombi has showed a reduction in 
these thrombi when the patients are 
given dextran 40. However, neither of 
these techniques is readily available 
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to all patients undergoing tot: 
replacement, and neither | 
nocuous. 

Furthermore, although ‘the ine 
dence of silent deep vein throm 
which such sensitive tests reveal 
be as high as 80%' the clinica 
nificance of such thrombosis: 
clear. In a clinical setting only cli 
cally apparent thromboembolic 
plications are treated ‘and 
morbidity of silent thrombi 
known. We, therefore, chose ' 
our observations on the clinica 
ria utilized in our routine, 
management of patients. 

Second, we adopted t 
schedule of dextran 40 ad 
tion. He showed a highly s 
reduction of thromboembolic 
cations when elective surg 
trauma patients were given 
40. Others have demonstra’ 
dextran 40 is most effective wh 
started before or during st 
rather than immediately afterw 
or when it is given in higher 
Our data might have been differe 
had we used another dosage and a 
ministration schedule. ee 

Nevertheless, more than one i 
of our patients had a serio 
complication while on treat 
dextran 40. This complication 1 
too high to justify continues 
this agent as we have given 
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Dextran 40 in the Treatment . 


of Peripheral Vascular Diseases + 


John M. Thomas, MD, and Joao R. Silva, MD, Sayre, Pa 


Following a fatality from renal. shutdown 
in an 87-year-old patient. receiving dextran 
40, the authors have established a routine of 
administration based on individual variations 
in tolerance. This was successful in 75 sub- 
sequent patients, adjusting the hourly dos- 


poe 40 has been widely 

used and acclaimed to be benefi- 
cial in the treatment of peripheral 
vascular diseases. Authors have re- 
ported on its usefulness in the treat- 
ment of ischemic ulceration of skin, 
arteriosclerotic vascular disease with 
ischemia of extremities," severe. is- 
chemia secondary to acute arterial oc- 
clusion,’ severe vascular insufficiency 
after trauma,‘ and treatment of early 
thrombophlebitis.’ The most striking 
results of the treatment were pain re- 
lief, improved cutaneous circulation 
with warming of extremities, and 
more rapid healing of ischemic ulcers. 
The use of the drug, however, is not 
without complications. 


The dosage usually recommended ` 


by these authors was an average of 
500 ml of 10% dextran 40 by rapid in- 
fusion in the first two. to four hours 
followed by an infusion of 500 ml to 
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age of dextran 40 on the basis of hourly 
urine outputs and specific gravities. As long 
as the specific gravity remained under 1.030 
and the hourly volume over 25 mi, the dos- 
ages were gradually increased up to a max- 
imum of 50 mi/hr. 


1,000 ml every 12 hours for the next 
72 hours. We have found that this ar- 
bitrary dosage can lead to seriqus 
complications in some patients sine 
the quantity of the drug tolerated by 
different people varies considerably. 
The concern for these complications is 
a reason why some surgeons have been 
reluctant to use dextran 40. 

The purpose of this report is to re- 
view some of the complications which 
have arisen following the use of dex- 
tran 40 and to suggest a simple 
method whereby they can be averted. 

Mechanism of Action and Metabo- 
lism of Dextran 40.—Dextran 40 has an 


e 


average molecular weight of 40,000." 


Seventy percent of the drug is ex- 
creted in the urine over a period of 12 
hours by glomerular filtration.’ The 


rate of excretion is proportional to 
the size of the molecule. None of the 


drug with a molecular weight greater 
than 50,000 is filtrated by the glo- 
merulus. This fraction is thought to 
be metabolized by the liver and gas- 








` blood thereby improving ‘the ci 
tion prong small collateral 





n ei of the vi 
blockade, E 
Hct Ie eoats “the A and 
elets and the vascular endothe- 
ry th F negative charges, thus pre- 






<o 2 It increases blood flow to an is- 
_. chemie limb,’ presumably by increas- 
ing the intravascular osmotic pres- 
- sure and thereby increasing blood 
oe volume. 
«+... 8. It inereases the suspension sta- 
=> æ bility of erythrocytes thus preventing 
` sludging or thrombosis at the capil- 

lary level.* 

cA: Dextran 40 molecules form com- 
-plexes with plasma proteins neces- 
“sary for platelet aggregation,” in the 
mechanism required for arterial 
thrombi formation. 

Administration of dextran 40 in the 
doses suggested has, on occasion, 
been associated with acute renal fail- 
ure, and about 50 cases have been re- 
ported." 

Langsjoen” studied pathologically 
13 patients who had received dextran 
4Q,as a form of treatment in acute 
¿> myocardial infarction. Six of these 

<` patients showed hydropic changes of 

the proximal tubules and prior to 
-death had oliguria associated with a 
. high specific gravity of the urine, at 
levels of 1.065 and higher. He con- 
“cluded that the high concentration of 
dextran 40 in the urine was a factor 
_ responsible for the changes in the 
proximal tubules, 
‘: Mailloux and associates’ reported 
three cases of acute renal failure fol- 
owing the administration of dextran 
(0 for severe ischemia of the extrem- 
ies. Two of the patients died, and 
tides showed hydropic changes 
on to those of nephrosclerosis 
abetic glomerulosclerosis. The 
related the acute renal fail- 
ire-to the decrease of perfusion in 
he diseased vessels and hypothesized 
at a reduction in filtration pressure 
as a result of preexisting disease com- 
with a marked increase in uri- 
ity generated by dextran 
ead to tubular stasis: and 
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blockade. ee 
Chinitiz and associates" were : abl 


“to induce anuria during the infusion 
of dextran 40 in 19 of 22 dogs that 
had decreased renal perfusion pres- - 


sure, but the concomitant use of dex- 
tran 40 and ethacrynic acid or manni- 
tol under the same circumstances 
prevented anuria in all 17 of the dogs 
used in the experiment. They con- 
cluded that a decrease in renal per- 
fusion in the presence of high concen- 
tration of dextran 40 induces stasis 
and precipitation in the tubules. 

Diomi and associates were unable 
to produce anuria in dogs after renal 
artery constriction. Another report 
by the same author" after further ex- 
periments concluded that dextran-40 
overdosage even with hypoperfusion 
of kidneys, despite extensive vacu- 
olation of proximal convoluted tu- 
bule cells, is unlikely to produce 
renal failure. However, they also 
recommended that decreased tubular 
fluid flow rate should be avoided in 
patients with incipient renal failure 
and who are receiving dextran 40. 

Bergentz and associates found 
that administration of dextran 40 in 
postoperative and dehydrated pa- 
tients was followed by a marked de- 
crease in urinary output and an ex- 
tremely high urinary viscosity. 

Morgan and associates reported 
three instances of acute renal failure 
after the administration of dextran 
40, one fatal, in patients who had no 
evidence of underlying chronic renal 
disease. Renal biopsy in all the cases 
showed luminal obliteration by 
greatly swollen tubular cells. They 
found no evidence of intraluminal ag- 
gregation. Hardy and Klippel’ re- 
ported one case of renal failure with 
elevation of blood urea nitrogen 
(BUN) and creatinine in one of five 
patients, but which returned to nor- 
mal after administration of the drug 
was discontinued. 

These different reports indicate 
that the mechanism by which dextran 
40 leads to renal failure is not yet es- 
tablished and that in similar experi- 
ments performed by Diomi et.al" and 
Mailloux et al’ opposing results were 
obtained.. 


It is R agreed, however, 
that dextran A0 does proce hydropie s 





- may ensue. | 


-tively The cortices each measured 0.5 
m thickness cand were very pale, 
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one instance i in 













































mitted to the Robert Packer H i 
few hours after suffering an ac 
sion of the left femoral artery. 
cal examination showed t 
have atrial fibrillation and ; 
mottled and pulseless left leg. 
no history of previous operations, 
mellitus, or serious renal impa; 
BUN and blood glucose levels 
of admission were normal, | 
following admission to. the: hos 
prior to surgery, the patient 
on a regimen of dextran 40. Shi 
loading dose of 10 gm/hr (100. 
hours and then 5 gm/hr (50 m 
before surgery the mottled 
the leg improved a little and 
tremities became less painful. 
A left superficial femoral em! 
was performed with immediate 
The foot became warm and pi 
pulse was palpable. It was el 
tinue with dextran-40 therapy 
The patient was never hypotensi 
spite of good hydration “postopera: 
she became oliguric and later anuri 
hours following the operation and after th 
treatment with dextran 40 had bee 
started. The BUN. that was 12 mg/l 
on admission rose to 42 mg/100 ml. The 
rum electrolytes were remarkable in tl 
their concentration was much lower tl 
normal. The serum chloride level: 
mg/liter, sodium, 107 mg/liter, and 
sium, 4.8 mg/liter. It is postula 
resulted from the electrolyte A 
“shift” between the intravaseul: 
travascular fluids as a result of 
intravascular osmotic pressure t 
duced by the diminished excreti 








cluding the use of mannitol. oth 
uretics, and scien dialysis, the k 


and on the day the patient died, two ' 
after admission, the BUN level wa 
corded at 132 mg/100. ml and the ¢ 
nine level at 8.4 mg/100 mi. 

The pathologic examination of the k 
neys showed that the right and | 





‘trasting with the deeper red medullae. 
There was moderate narrowing of the ori- 
-fices of the renal arteries (0.3 to 0.4 cm), 
but the arteries were patent. The histo- 
logic changes in the kidneys were similar 
to those described by others. The mi- 
“-eroscopic sections of both kidneys showed 
a pronounced swelling of the individual 
proximal convoluted tubule cells. Each of 
these cells had a swollen, foamy appear- 
“ance so that in some tubules the lumen was 
scarcely identifiable. The glomeruli showed 
“minimal changes. The small renal arteries 
showed mild intimal fibrosis (Fig 1 and 2). 


Methods 


Even after this tragie experience, 
_ we felt that the benefits derived from 
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enlargement of the tubular epithelial cells with slightly granular 
cytoplasm (hematoxylin-eosin, original magnification x 100). 


Fig 2.—Hydropic change in convoluted tubuies. Note marked 
enlargement of tubular epithelial ceils with slightly granular 
cytoplasm (hematoxylin-eosin, original magnification x 250). 





the use of dextran 40 in ischemic arte- 
rial disease and phlebitis far out- 
weighed the complications that it pro- 
duced. Every effort, however, was to 
be made to minimize the complica- 
tions and with this in mind we de- 
parted from the recommended dosage 
formula and proceeded to titrate the 
dosage of drug according to each pa- 
tient’s tolerance. We have since stan- 
dardized a safe and simple method to 
use the drug and have achieved excel- 
lent results, with no instance of 
anuria or any sign of renal failure. 
Over the past 214 years, 75 patients 
received dextran 40 and the indica- 
tions for the use of the drug were as 


















thrombosis or embolization of periph- 
eral arteries. In all instances, a regi- 
men of dextran 40 was started as 
soon as possible after the event and 
continued through surgery for vary- 
ing periods of time postoperatively. 

2. Following elective reconstruc- 
tion of small arteries to prevent 
thrombosis at the level of the suture 
lines and the arteries distal to the 
anastomoses. 

3. Following traumatic laceration 
of arteries and veins, when recon- 
struction with Dacron or autologous 
vein graft was necessary to reestab- 
lish the continuity of the blood flow. 
In these cases, also, treatment with 
dextran 40 was started prior to the 
surgical procedure. 

4. Poor capillary flow in the ex- 
tremities despite presence of good 
pulses following reconstructive arte- 
rial surgery. 

5. Severe ischemia of the extrem- 
ities following frostbite. 

6. Acute thrombophlebitis in pa- 
tients not receiving heparin sodium. 

7. Prophylactically in patients with 
previous episodes of thrombophlebitis 
admitted for elective orthopedic Ymg 
other surgical procedures. 

8. Prevention of fat embolism in 
severely injured patients (studies are 
still inconclusive). 

9. In vein-to-vein anastomosis af- 
ter resection for neoplasm invasion or 
for trauma. 

The amount of dextran 40 used in 
each patient was titrated according 
to hourly urinary output and hourly 
specific gravity of the urine. Serum 
and urine osmolality would be more 
accurate parameters, but we feel that 
the recording of hourly urinary out- 
put and the specific gravity is a 
simple and reliable method that can 
be used in any hospital. The criteria 
we established were that the patient 
should have at least 25 ml of urine 
hourly and urinary specific gravity of 
less than 1.030. 

Each patient is assessed on an indi- 
vidual basis. The age, nature of the 
condition, degree of hydration, and 
the presence of preexisting renal dis- 
ease each influence the starting des- 
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.? 


- age of the drug. oe 
: avec wall yeas a 


y of Teml ese receive a 
oS dose cf 15 ml/hr (1.5 gm/hr). 
-The dosage of the drug is changed ac- 
to the level of the urine out- 

d specific gravity over the 

w hours until a point of max- 

im osage toierance is reached. Any 
decrease in urinary output below 20 
“to 25 ml/hr and/or a specific gravity 
greater than 1.030 calls for discontin- 


o ‘uation of the drug until such levels 


e are reached, at which time the drug is 
restarted at a lower dosage level. If, 
< with proper hydration, the urinary 
_ output does noz increase and the spe- 
_ cific gravity does not decrease over 
¿the next two heurs, 25 gm of mannitol 


L iichenstock J, Harding ELT: Low- 
molecular-weight dextran (R eomacrodex) 
in ischemic ulceration of the skin. Lancet 
1:524-525, 1 

“2 Hardy DA, Klippel AP: The use of 
low-molecular-weight dextran in P 
eral arterial disease. Am Surg 35:468-470, 


969, 
3. Powley PH: Rheomacrodex in periph- 
ischemia. Lencet 1:1189-1190, 1963. 
OTA Bergan JJ, et al: Low-molecular- 
weight dextran in treatment of severe is- 
chemia. Arch Su y 91:338-341, 1965. 
co 8. Ratliff AHE: Low- -molecular-weight 
dextran (Rheomscrodex) in the treatment 
as severe vascalar insufficiency after 
trauma. Lancet 1:1189-1190, 1963. 
6. Cox EF, Flotte CT, Buxton RW: Dex- 
tran in the treatment of thrombophlebitis. 


is given intravenously. This nyai 
ably produces a diuresis. 


lower than 1.080, the dosage Tevel is 
increased at the rate of 5 mi/hr until 


a maximum dosage of 50 ml/hr is 
reached. 

In our experience, this form of 
management has allowed the pa- 
tients to benefit from the therapeutic 
effects of the dextran 40 without suf- 
fering any serious complications. 

Of the 75 patients treated with 
dextran 40, the dosage tolerance was 
unpredictable as we can see from the 
results below. 

1. Eighteen patients received 5.0 
gm/hr, 

2. Twenty-seven patients could not 
tolerate: more than 2.5 to 3.0 gm/hr. 

3. Thirty patients could not toler- 
ate more than 1.5 to 2.0 gm/hr. 
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dowei for periods ranging from 
ne months to 12 years, show no clinical 
evidence of residual infection. 


























m after Creech and co-workers 
introduced the isolation-regional 
m technique with cytocidal 
igs for malignant tumors of the ex- 

ities, ‘ Ryan and co-workers pub- 


hi e rea to be healed with 
rther drainage at the time the 
epo! appeared.’ The largest series 
eported to date is that of Hurley and 
is co-workers who performed 33 per- 
n 20 patients.‘ Ten of the 20 


f rther. reports utilizing this tech- 
ue in recent years and, therefore, 
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Author and Drug 


Ryan et a! 


Bacitracin 

Chloramphenicol (Chloromycetin) 
Sulfadimethoxine (Madribon) 
Amphotericin B (Fungizone) 
Neomycin (Mycifradin) sulfate 


Patient No. 


1 


Hurley et al* 
Chloramphenicol (Chloromycetin) 
Kanamycin sulfate (Kantrex) 
Novobiocin sodium (Albamycin Capsules) 60.0-75.0 mg 
Methicillin sodium (Staphcillin) 






Table 1.—Drugs and Dosages Used 
in Regional Perfusions Reported by Other Authors 






. 
4,000.0 units 

0.1 gm 

0.25 gm 

1.5 mg ` 
0.1 gm 








* Two patients were treated with 20 and 25 gm, respectively, and both had 
severe arterial spasm leading to occlusion and amputation in both cases. 


Age (yr), Sex, 


& Race 


23, M, 
white 


31,M, 
white 


22, M, 
white 


19, M, 
white 
45, M, 
white 


38, M, 
white 


24, F, 
white 


20, M,- 


Indian 


150.0 mg* 
100.0-125.0 mg 





500.0-750.0 mg 














Location of Duration of ye An 
Osteomyelitis Osteomyelitis Organisms Cull 
Distal femur 7 mo Staphylococe! 
ayreus 
Proved mirat 
Distal tibia Staphylococci 
Tibia & fibula P mirabili: 

P morganii 
Staphylococc: 

Aerobacter. 
Pseudomona: 
Proximal femur 8 mo Staphylococe: 
Knee 24 yr Staphylococe 
Entire tibia 31 yr Staphylococe 
Distal femur Staphylocece 
Ps aeruginos 
Ps aeruginos 


Proximal femur Staphylococe 


“Distal femur ; “Salmonella, 4 
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catheters, ae connected to an “external 
pump-oxygenator, previously primed with 
1 unit of eparinized blood and appret , 


The present report summa es s the 
"results achieved in the ca 
patients with bon 
by erosion | at 


















have been used. In the pump system 2,000 peer iste befo! 
units of heparin sodium was used and fusion. Procedures such 
: 10,000 units of heparin sodium was given were pertormol aie 
atients, eight of whom were male, to the patient in an arm vein. An Esmarch sary. 0 
ted with a variety of antibiotics tourniquet was applied at the level of the Antibiotics were 
mie bone infection of the lower groin, using a Steinmann’s extension pin ’ 
e patients ranged in age from 19 tangentially through the skin lateral tothe Diseases. Following repea | cult 
rsand had evidence of bone infec- iliac crest as an anchor point. When the su- in vitro susceptibility studies of 
ti periods of time ranging from three perficial femoral vessels were used, a pneu- nism, a. therapeutic program of 
‘months to 81 years (Table 2). All infections matic tourniquet was applied to the proxi- more drugs was selected ard the 
except one followed an open fracture mal part of the thigh. When antibiotics dosage estimated. 
_. which resulted from trauma. The excepted with potential systemic toxicity were used, Dosages were to large extent 
“patient had systemic lupus erythematosus the leak from perfusion circuit to systemic it was deemed desirable to achi 
and developed Salmonella osteomyelitis circuit was measured with iodinated I 131 the perfusion system a concen 
while receiving steroid therapy and in- serum albumin (Risa-131) monitored by a antimicrobial agent which was a 
curred a pathologic fracture. The duration scintillation counter over the heart, as de- times the minimal inhibitory co: 
of follow-up varies and recent cases are in~ scribed by Stehlin.* The usual duration of of the antibiotic against the or; 
: cluded. the perfusion was one hour. Potentially | volved. Note was taken of: th 
The techniques used were similar'to that toxic antibiotice agents were partially stances of previously reported loca! 
used by Stehlin in the treatment of neo- washed out with 500 ml of lactated Ringers __ icity’ in the selection of deat 
< plasms of the extremities.’ The external solution or dextran 40 (Rheomacrodex) be- our cases. 
© iliac, common femoral, or superficial fem- fore the vessels were sutured and normal When the level of the iesin nec 
and vein were isolated, cannu- circulation reestablished. Antibiotics not a more proximal point of vesse 
h smooth tapered polyethylene usually associated with systemic toxicity tion, such as the external iliac vessel 







































































rugs & Dosages Length of me 
=o Used Immediate Results Subsequent Treatment Follow-Up Long-Term Results. 
sodium, 10.0 gm Afebrile; less Removed plate and screws 4/70; 24°mo No pain, swelling, ent ae or fever 
henigal, 5.0 gm induration and culture sterile; swelling nonunion; wears brace : 
in in Salate, 160.0 mg swelling and tenderness 5/71; systemic 
ampicillin, lincomycin, and 
erythromycin administered ng 
Afebrile drainage Administration of penicillin intravenously, 24 mo No recurrence of drainage, pain or Fevers 
ceased 30 days in 4/70; fibulotalar minimal edema : 


and fibulotibial fusion in 7/70 i 
Afebrile Cross leg skin flap in 4/71; 12 mo No drainage, pain, or fever; increased 
removed internal medullary nail callus formation 
in 6/71 
Remained afebrile; None 9 mo No drainage, pain, or fever; 
drainage ceased doing heavy manual labor 
No improvement Above-knee amputation 27 mo No improvement 
in 9/61 
No improvement Below-knee amputation 10 yr No improvement 
in 3/70 


No improvement Incision & drainage 
: soft tissue abscess in 3/61 


Cessation of None 12 yr No fever; no drainage; 


drainage normal activity 
improved in regard Lincomycin administered orally; 64% yr No fever, pain, or drainage; . gee 
to pain and fever; bone graft from ilium in 2/66 working as: barfesid 
< cdrainage ceased _ . : 
. Afebrile; ‘subjective None 18 mo Draining sinus tract; recently cultured 





coagulase positive for Stopiykroreus] 
new fracture of same bone, 4 in above 
old site, in auto accident : 
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entamicin sulfate (Garamycin) 
i sulfate (Kantrex) > 


N in sodium (Staphcillin) _ 
Vancomycin (Vancocin) hydrochloride 


ially toxic antibiotic was 
se of the increased systemic 


` Results 
ions.—No significant local 
xicity has occurred in 
at the dosages of anti- 


ted perfusion was aborted by 
arance of clotting in the 


successfully by adding 5,000 units 
heparin sodium in the systemic cir- 


udies. done in the interim 
showed that large doses of heparin 
not inhibit the antibacterial ac- 
f polymyxin B. A dose of 25 mg 
henhydramine hydrochloride 
) was given systemically 
of the known histamine-re- 
“property of polymyxin B 
en present in high concentration. 
In two patients there was evidence 
vascular spasm during intra- 
arterial infusion of the antibiotic 
drug as revealed by pallor and mild 
anosis of the limb and a rise in the 
evel of the external blood reservoir. 
In these cases there were several an- 
tibiotics used so that no single drug 
ould be proved to be vasospastic; 
ere no instances of severe va- 
"of any postoperative se- 
estive of thrombosis. 


wi 


2.0-3.0 gm 
10.0 gm 
250.0-300.0 mg 















10.0 gm 
7.2 gm 
Not recorded 








perfusion and the limbs of both pa- 
tients were eventually amputated. 

One patient (case 9) was lost to fol- 
low-up for a prolonged period. How- 
ever, when he was located 3% years 
following perfusion there was still a 
draining sinus in the region of the old 
fracture. A recent new fracture sus- 
tained in a high-speed automobile ac- 
cident has temporarily prevented lo- 
cal treatment of the old infected 
fracture. 

Six of the nine patients have been 
followed for periods ranging from 
nine months to 12 years and none 
show gross clinical evidence of resid- 
ual infection at the most recent fol- 
low-up visits; that is, no drainage, fe- 
ver, or recurrent swelling. 


Comment 


The technique of regional perfusion 
allows the attainment of much higher 
levels of antibiotic agents in the ex- 
tremity than can be achieved by any 
form of systemic therapy. This is par- 
ticularly true when the infection in- 
volves an organism requiring agents 
which have limited dosages because 
of potential systemic toxicity. Even 
in the case of nontoxic agents such as 
penicillin, perfusion affords consid- 
erably higher local concentration of 
the antimicrobial agent than can be 
achieved by systemic therapy. 

All nine patients had been treated 
previously with multiple courses of 
systemic antibiotic drugs and several 
of them had had closed antibiotic irri- 
gation. In most instances there had 


= been some prior local operative proce- 
“dure, usually sequestrectomy for ne- `- 


erotic, infected bone. 








that closed regional perfusion may. be 
beneficial in selected cases, partic- 
ularly if the infection has been pres- 
ent less than ‘two years. No benefit 
was observed in the two cases in 
which infection was of long duration 
(24 and 31 years). 

The principle effect observed by the 
surgeons who subsequently treated 
the affected limbs was the remarkable 
change in soft tissues about the site 
of infected bone. The characteristic 
induration and edema resolved, leav- 
ing the surrounding soft tissues soft 
and pliable which greatly facilitated 
subsequent procedures dealing with 
the bone itself. No significant change 
was noted with respect to bone tissue. 


Conclusions 


1. Isolated regional perfusion with 
antibiotic agents, including those 
which have potential systemic tox- 
icity, can be performed in high con- 
centration and with relative safety in 
patients with chronic bone infections 
of the limbs. 

2. There appears to be a beneficial 
effect from antibiotic perfusion in 
certain cases, particularly when the 
duration of bone infection is less than 
12 months. Six of nine patients are 
currently free of pain, fever, and 
drainage for follow-up periods rang- 
ing from nine months to 12 years. 

3. The principal benefit of this 
treatment may be due to the render- 
ing of adjacent inflammed soft tissue 
quiescent so that subsequent bony dé- 
bridement and reconstruction are fa- 
cilitated. 


J. Stan Fennig aided in the operation of the 
perfusion pump-oxygenator system. 
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: Four patients have been treated recently 
“for profundus digitorum tendon avulsion. In 
‘three seen early surgical reattachment gave 
-an excellent result. The fourth was seen four 
| months after injury and no reattachment 
is possible. Fusion of the distal inter- 
igeal joint gave a satisfactory but 


fundus tendon avulsion is an uncom- 
mon ‘injury that is occurring with an in- 
creased incidence in football players. The 
ring finger is most often involved because it 
cannot be extended independently. Team 
$ hysicians are generally unaware of this in- 
+. fury and therefore diagnosis and treatment 
are delayed. Such delays prevent optimum 
“return of function. 





American football is a rugged 

A contact sport that frequently re- 
ilts in musculoskeletal trauma. Most 
juries fall into common patterns 
that are readily recognized and 
cated by the team physician or con- 
iting surgeon. Profundus tendon 
Ision is a much less common injury 
iat often goes unrecognized or is im- 


Jniformity of ring finger involve- 
nt was noted in four football play- 
rs xecently treated for profundus 
incon avulsion by our orthopedic de- 
artment, Gunter' has reported eight 
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 Avulsion of the Profundus Tendon 
| . Insertion i in Football Players 


cases of profundus avulsion in Aus- 
tralian rugby players and, in each 
case, the ring finger was involved. In 
a more recent report by Carroll and 
Match,’ the ring finger was also most 
commonly involved; however, they re- 
ported the injury in other fingers as 
well. Both our experience and that of 
the aforementioned authors indicate 
that diagnosis and treatment of this 
injury is often delayed because of an 
unawareness of its frequency in foot- 
ball players. Such delays prevent opti- 
mum return of function. This paper is 
intended to increase awareness of the 
injury and to encourage prompt sur- 
gical treatment. The mechanism of 
ring finger involvement, problems in 
diagnosis, and considerations in 
treatment will be discussed. 


Flexor Tendon Ruptures 
and Avulsions 


Flexor tendon ruptures (or avul- 
sions) occur much less commonly than 
similar injuries in the extensor ten- 
dons. Boyes et al’ reported 80 cases of 
flexor tendon rupture and stated that 
they saw three times as many exten- 
sor tendon ruptures as flexor ruptures 
during their 13-year period of study. 
An isolated profundus tendon rupture 
was reported in half of the 80 cases. 
In over 50% of these isolated. pro- 
fundus ruptures, the ring finger was 
involved. In three-fourths of the 
cases, the profundus tendon was 
ere at, its insertion into the distal 





at the insertion oc- 
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curs more frequently tha 

within the tendon itself beca 
mal tendon is the stron 
the musculo-tendonow: 
insertion, musculo- 
tion, muscle belly, or 
gin will give way befo 
itself ruptures.‘ The © 
probably ruptures only 
been directly traümaticei 
eased. 


Mechanism 
Ring Finger Invol 
Boyes et al* series in 
ety of causes for profundus ri 
avulsion and, although the r 
ger was most commonly 
lated ruptures in the | 
fingers also made up a 
the total. Our experienc 
Gunter’ concern. a speci 
group (football players) 
of 12 cases, the ring finge 
Why? The most logical e 
the lack of independent e: 
the ring finger when deo ot 
are tightly flexed. This i 
seen in one’s own hand by ele 
the fist and then attempt 
straighten each finger indepen 
while the other fingers rema’ 
clenched. The long flexor 
finger allows the least ind 
extension (Fig 1). The football play 
is most often playing defense and 
usual history is that of { grasping 
make a tackle, getting one’s fi 
tips hooked into the je 


















Fig 1.—Left and center, Note long and little fingers can be independently extended (passively). Right, Ring finger cannot be pas- 


> sively extended with remaining fingers clenched. 


n opponent, and then having the op- 
ponent break away. In this type of 
ontact, there is loss of grasp with 
only one finger remaining hooked 
into a jersey, When the index, long, or 
ittle finger remains hooked (with re- 
maining fingers clenched), a further 
sharp pull results in independent ex- 
tension of the isolated digit. If only 
the ring finger is hooked, however, it 
s suggested that the inability to in- 
dependently extend this finger re- 
ults in avulsion of the profundus ten- 
don. An additional factor may be that 
-in sudden violent hyperextension of a 
nt there is absence of the normal 
coordination that allows for gradual 
‘relaxation of the flexor muscles as the 
extensor muscles contract. The sud- 
en hyperextension may initiate 
strong reflex flexion with resulting 
: tendon. avulsion.’ 


-< Clinical Presentation 


Early Symptoms.—The player is usu- 
ally involved in a grasping situation 
such as described above and then 
els a sudden, sharp pain in his ring 
finger. In the excitement of the game, 
1e often ignores this pain until inter- 
mission or until after the game and 
shen, because of discomfort, swelling, 

d stiffness, will have the team 
trainer or physician examine his fin- 
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Fig 2.—Patient with avulsion of profundus 
tendon of ring finger. Note inability to flex 
distal interphalangeal joint. 


ger. This examination, even when it 
includes roentgenograms, is often in- 
conclusive and the inability to flex the 
distal interphalangeal joint is over- 
looked or is called a sprain. 

If the finger is examined carefully, 
one finds swelling and tenderness 
volarly at the level of the distal in- 
terphalangeal joint and tenderness 
along the entire tendon sheath. There 
is limitation of active motion in both 



































the proximal interphalangeal and dis- 
tal interphalangeal joints (Fig 2). 
Careful palpation of the volar surface 
of the middle phalanx reveals a lack 
of fullness because the avulsed ten- 
don has retracted, leaving an empty 
tendon sheath. When the diagnosis is 
made early, there is tendernesset 
palpation over the avulsed tendon end 
that is most frequently at the level of 
the proximal interphalangeal joint 
where it is held by unruptured vin- 
cula. The avulsed end may be located 
at the base of the finger, held by par- 
tially ruptured vincula, and may be 
free to pass backwards and forwards 
between the sublimus slips, producing 
a painful triggering sensation. If the 
vincula are completely ruptured, the 
avulsed end may retract into the 
palm and usually can be palpated. in 
line with the injured finger. Often the 
tendon end originally lies at the dis- 
tal interphalangeal joint level and 
only with delayed diagnosis and fur- 
ther active use of the hand does the 
tendon retract into the palm. This 
makes repair more difficult. 
Roentgenograms.—The lateral roent- 
genogram often shows a tiny shadow 
lying just volar to the proximal inter- 
phalangeal joint. The shadow is pro- 


duced by a small fleck of bone that- 


has been avulsed, along with the ten- 
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don, from the distal Phalanx. The 
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interphalangeal j joint. In each of our 
cases which was diagnosed promptly, 
the reentgenogram showed a bony 
fragment near the proximal inter- 
phalangeal joint (Fig 3). 

Findings in Delayed Diagnosis.— 
Three to four weeks after injury, the 
acute inflammatory reaction subsides 
but the patient is unable to flex the 
‘distal interphalangeal joint. In addi- 
tion, the patient usually has a flexion 
deformity of the proximal interpha- 
langea’ joint. One patient, who we did 
not see until four months after in- 
jury, had a 15° flexion contracture at 
the proximal interphalangeal joint. 
The reason for this contracture has 
not been well established. Gunter" 
feels that it is related to powerful 
traction through the intact vincula so 
that the foree from both flexor ten- 
dons acts on the middle phalanx. In 
Gunter’s cases--diagnosed late and 
with the tendon end still at the level 
of the proximal interphalangeal joint 
(with presumed intact vincula)—all 
cases developed a proximal inter- 
phalangeal joint flexion contracture. 
In his omly late diagnosed case that 
did not have a proximal inter- 
phalangeal flexion contracture, the 


















Fig 4.—Hand of athlete eight months postprimary repair of rin 
grees of final “wind up" in distal interphalangeal joint. 













Fig 3.—Lateral roentgenogram of ring fin- 
ger in patient with avulsion of profundus 
tendon. Note bony fragment at proximal in- 
terphalangeal joint level. (Tiny fragment vis- 
ible on original roentgenogram had to be re- 
touched to be visible on this photograph). 


g finger profundus tendon avulsion. He lacks on! y few de- 















in the anterior capsule of t 
mal interphalangeal joj 





Treatment 





The most effective treatment o 
fundus tendon avulsion is to reattach 
tendon to the bare area of bone at the ba: 
of the proximal phalanx before the tendon 
has retracted and has permanently short- 
ened. The tendon can be re-inserte 
three weeks postinjury but ideally shoul 
be done immediately. Three. of our 
cases were treated promptly and each ha 
a good result. In the fourth ease, we dis 
not see the patient until four months af 
ter injury and a distal reattachmen was 
impossible. 

Operative Technique,—To reinsert the 
tendon, we use the standard neutral border 
approach to the finger, retracting the 
neurovascular bundle volarly. The ineision 
extends from the base of the anger to'be- 
yond the distal interphalangeal joint. The | 
flexor tendon sheath is exposed and opened 
just distal to the proxima! interphalangeal 
joint and the avulsed end is usually found 
trapped between the sublimus slips near 
the proximal interphalangeal joint, If it i 
not visible, an instrument such ag a Carrol 
tendon passer or small hernostat can be ins 
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troduced. into the sheath to grasp the ten- 
don. The tendon sheath is exposed in its 
ntirety and can be excised except for a 3 
mm segment over the midpoint of the mid- 
dle phalanx which is spared to serve as a 
pulley, A Bunnell wire tendon suture plus 
. pull-out wire is placed in the end of the 
tendon: the tendon is passed through the 
pulley to be reattached to the bare area 
that is cleared on the proximal portion of 
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g 5.~Surgical exploration four months after injury. Profundus tendon had retracted 
into. the palm; therefore, no repair was attempted and distal interphalangeal joint was 
used. Note position of ring finger distal phalanx that lacks normal profundus tone. 


the distal phalanx. Two Keith needles are 
drilled obliquely through the distal pha- 
lanx, starting on the bare area and pene- 
trating through the nail distal to the ma- 
trix. (Care must be taken to stay distal to 
the nail matrix to prevent later deformi- 
ties in the nail growth.) The drill is re- 
moved from each Keith needle after the 
nail has penetrated 2 cm and the two ends 
of the Bunnell sutures are threaded into 





the needles. The needles and attached Bun- 
nell suture are pulled through the distal 


“phalanx and the tendon end is pulled 


snugly against the bare area of the distal 
phalanx. The Bunnell suture is tied over a 
button on the finger nail. The pull out wire 
is passed through the volar skin at the 
level of the middle phalanx with the wire 
in the same plane as the Keith needle pen- 
etration to facilitate later removal of the 
Bunnell suture. 

The hand and involved finger are im- 
mobilized completely. At three weeks the 
Bunnell suture is removed with the pull out 
wire and the patient is allowed to start 
passive and mild active flexion exercises 
but is kept in a posterior splint to prevent 
hyperextension. At five weeks the poste- 
rior splint is removed and active flexion 
and extension is allowed. At six to seven 
weeks the patient can return to active ath- 
letics with the long, ring, and little fingers 
taped together to prevent hyperextension 
of the ring distal interphalangeal joint. 


Report of Cases 


An 18-year-old college defensive line- 
man, attempting to tackle an opponent, 
lost his grasp and felt a pop in his right 
hand followed by pain in his right ring fin- 
ger, with inability to flex the distal inter- 
phalangeal joint. An examination by the 
team orthopedist confirmed the diagnosis 
of an avulsed profundus tendon, The 
lateral roentgenogram showed a minute 
fragment of bone volar to the proxima] 


Fig 6.—Eight months postprimary repair. Note complete flexion of distal interphalangeal joint. Slight residual 
flexion contracture at proximal interphalangeal joint probably due to snug original distal reinsertion that allows 
him complete distal joint flexion. 
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ped together. At eight 
-follow-up he had a full active 
of motion in both the distal and 
: | interphalangeal joints except for 
of a few degrees of final “wind 
h extreme flexion of the ring finger 

























17-year-old high school football player, 
who lost his grip on an opponent’s jersey, 
: noted moderate pain and swelling in his 
‘Tight ring finger; the team physician told 
that it was “sprained.” He came to our 
linie four months later and we found that 
he had avulsed the profundus tendon in his 
right ring finger. He was unable to actively 
flex the distal interphalangeal joint and 
had a proximal interphalangeal joint con- 
tracture of 15°. After passive exercises to 
nerease his range of motion, surgical ex- 
ploration was carried out and the avulsed 
lon end was found in his palm (Fig 5). 
re was teo much scarring for an at- 
pted reattachment of the tendon; 
efore, the distal interphalangeal joint 
s fused in a functional position. Two 
; ears following repair the patient is doing 
ell but still has a 15° flexion contracture 
‘the proximal interphalangeal joint. 
An 18-year-old college linebacker, while 
attempting to tackel an opponent, lost his 
grip and felt a pop followed by sudden pain 
in his left ring finger. The team orthope- 
list made the diagnosis of an avulsed pro- 
indus tendon; roentgenograms showed a 
of calcification volar to the proximal 
rphalangeal joint. The tendon was 
reattached the following day. Six weeks 
after surgery, the patient was back in con- 
football with the long, ring, and little 
gers taped together. On examination 
ie months after surgery, he has full ac- 
e: flexion of both interphalangeal joints 
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and is happy with the result Fie 6). sio 
-Àn 18-year-old college: defensive- racks a 
ile attempting to make a tackle, felt his 
id slip off an opponent's helmet and re- 









members hooking his left ring finger into 
some part of his opponent’s gear. He had 
little pain but after the game he noticed 
that he could not flex his distal inter- 
phalangeal joint. The diagnosis of an 
avulsed profundus tendon was made by the 
team physician and a surgical reinsertion 
was performed the same day. Full function 
of the finger resulted. 


Comment 


Karly diagnosis and prompt reat- 
tachment are the keys in obtaining 
optimum return of function when the 
profundus tendon is avulsed. Diag- 
nosis may be delayed if physicians 
who deal with athletes are not aware 
of the propensity for the ring finger 
profundus tendon to be avulsed at its 
insertion. 

Both in Boyes et al* review and a 
recent review by Folmar et al,* it is 
suggested that the patient who 
avulses a profundus tendon may do 
well with no repair at all and, that if 
the repair is done, a tenodesis or dis- 
tal interphalangeal fusion is the pro- 
cedure of choice. In both reviews, 
there is no clarification made as to 
how treatment might differ in acute 
and old injuries. It is agreed that in 
late diagnosed avulsions, tenodesis or 
distal interphalangeal joint fusion is 
the best procedure while attempts at 
reinsertion or at grafting through an 
intact sublimus will probably fail. 
Carroll and Match? state that there is 
a high nonunion rate in attempted 
distal interphalangeal joint fusions; 
therefore, one should not attempt this 
procedure unless he/she has had con- 
siderable experience with such fu- 
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relatively simple procedure 
subsequent morbidity if tł 
is familiar with the local a1 
The avulsed profundus ten 
become entrapped between t 
limus slips with a resultin 
manent flexion contracture: 
proximal interphalangeal j 
The avulsed tendon remnan 
finger or hand may be painf 
will usually subside, however). 











































Adrian E. Flatt, MD, aided i in the prep A 
of this paper. 
Figure 5 is reproduced. with perm 
the CV Mosby Co (Flatt AE: The 
Hand Injuries, ed 3. St: Louis, 197 
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F ift -fiv patients who had fusions of the 
ior cervical spine were given ‘a psycho- 
































yod or excellent surgical result. 
aluation of the involvement of 
compensation or litigation or 
owed 69% (34) good or excellent 


- of the anterior cervical spine. 


rimary goal of the surgeon 
sions of the anterior cervi- 
is to alleviate the patient's 
¿is learned opinion that 
logical factors can play a role 


n ab ee complaint of pain in 


" influence how and when 
xperienced and npor A 

















iberate attempt to deceive 
iers for personal gain. On the other 
report of no pain may indi- 
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It is not unusual that one surgeon 
may, at the same time, have under his 
care two patients with quite simi- 
lar histories, physical findings, and 
roentgenological pictures. Both of 
these patients may present a symp- 
tom complex which focuses primarily 
on neck-shoulder-arm pain. Accept- 
able indications for surgery may be 
present in both patients. One of these 
patients, however, may be subjected 
to major surgery and the other not. 
The crucial differentiating factor in 
the two patients may simply be the 
vigor with which one patient experi- 
ences or complains of pain. 

It is not unusual for one surgeon to 
experience another type of remark- 
able comparison and contrast. Two 
patients may have cervical spondy- 
losis with similar histories, physical 
findings, and x-ray films. These pa- 
tients may be observed for an ap- 
propriate interval after roentgen- 
ographic evidence of solid fusion. One 
individual will continue to complain 
of pain while the other will not have 
any such complaint. 

It is relevant to consider another 
set of observations in two groups of 
patients with cervical spondylosis. 
One group consists of patients with 
indications for anterior cervical spine 
fusion who, following surgery, end up 
with a failure of union, but no longer 
complain of pain. The other is a group 
of patients who, following indicated 
surgery and complete union, continue 
to complain of pain. These statements 
introduce some apparent paradoxes 
and some stimulating questions about 
cervical spondylosis and the use of fu- 


sions of the anterior spine as its 
treatment. This work was inspired. by 
the desire to clarify some of these 


question Ss. 





erations in: via patient's complaints of 


The role of psychological. consid 


ost difficult one toeval- 
uate. Since the clinical phenomenon 
of pain can play the crucial role i ina 
decision to subject a patient to the in- 
herent risks of major surgery, its im- 
portance is obvious. The absence of 
pain following surgery for its alle- 
viation is a similarly important phe- 
nomenon because it influences the 
surgeon’s opinion about the general 
worth of the particular operation. It 
has been well documented that there 
can be a placebo effect from surgery’ 
as well as from the more popularly 
discussed “medical placebo.”*'° This 
clinical review of anterior cervical 
spine fusions includes an initial at- 
tempt to deal with some of the psy- 
chological factors and their relation- 
ship to pain and, therefore, to success 
or failure of anterior cervical spine 
fusions. 









Technique of Operation 


The basic procedure as previously 
described by Robinson et al was em- 
ployed.” Through a horizontal inci- 
sion in the skin, the spine is ap- 
proached by retracting the esophagus 
and the strap muscles medially and 
displacing the sternocleidomastoid 
and carotid sheath laterally. Thissex- 
poses the anterior longitudinal liga- 
ment which is incised to expose the 
disc. The interspace is curetted and a 
horseshoe-shaped portion of the iliac 


bone is inserted by tapping it into 






e’ 


place and countersinking it while: 


moderate longitudinal traction is ap- 
plied to the head. The patients were 
generally out of bed within 24 to 48 
hours and managed with a soft cervi- 
cal collar for 10 to 12 days. 


Method 


Group of Patients.—This investigation is >. 


based on a follow-up evaluation of 55 pa- 
tients. The average age at the time of eval- 


uation was 53.8 years. The age distribution 
of the patients is as follows: 6 patients 


were in the third decade, 24 in the fourth, 


28 in the fifth, 5 in the sixth, and tin the: 


seventh decade. Thirty-five were men with 


an average age of 51.4 years. Thirty were. 
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‘women whose average age was 49.5 years: 

Every case was evaluated after an interval- 
-of two or more years following surgery. 
-The average time between surgery and 










evaluation was. 34 years. Th duration of 
S mptoms ranged from 













py. application of a eee collar, 
d halter traction. This series of pa- 
is comprised of the patients at Yale- 
Haven and the West Haven Veter- 
| Acministration Hospitals who had 
os ith-Robinson anterior spine operations 
< for cervical spondylosis between 1963 and 
1970. All surgery was done under the su- 
© pervision of one of the authors (WOS); 
> however, the actual procedures were car- 
‘ried ou’ by several different staff mem- 
bers. 
`“ Clinical Evaluation.—All the cases in the 
study group were carefully reviewed, and 
‘the relevant information obtained. The pa- 
is were given a standardized interview 
-by one of the authors and a thorough phys- 
~ ical examination of the cervical spine, 
ding all of the relevant neurologic 
considerations. In only instance was the 
operating surgeon the individual to do the 
w-up evaluation. The interview was 
designed to gain as accurate an account as 
possible of the nature and intensity of the 
= patient's symptoms. Included in this inter- 
“view was a request for the patient’ s self- 
i evaluation. He or she was asked, “Do you 
congider yourself worse, the same, better, 
“riuch better, or cured?” 
Roentgenograms of the cervical spine 
were taken to show lateral, anterior, poste- 
rior, and oblique views. Laterals in flexion 
and extension were also included to help 
_ evaluate the presence or absence of fusion. 
All other preoperative and postoperative 
X-ray films of the cervical spine, including 
myeclograms, were carefully reviewed. 
den the review of the clinical record, 
e reentgenographic evaluations, the 
ical examination, and the interview, 
Patient was placed in one of the four 
egomes described below. These basic 
tegories have been used by previous au- 
„reporting results of anterior cervical 
fusions.“ They are as follows: 
lent, all preoperative symptoms re- 
abnormal findings changed or im- 
: good. minimal preoperative symp- 
abnormal findings unchanged or 
sroved; fair, definite relief of some pre- 
ve symptoms, others unchanged or 
ly improved; poor, symptoms and 
unchanged or worse. This evaluation 
#gorization form. a basis for the de- 
on of the success or failure of the 
‘ocedures in these patients. It is 
this evaluation that the corre- 
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erations is: tide: z 


designed as an instrument for rapid psy- 
chiatric evaluation to gain reliable facts 
about personality adjustment. This method 
can differentiate with statistical reliability 
persons with serious personality and 
psychosomatic disturbances from the rest 
of the population. 

The test is essentially an anamnesis 
with some quantitative features, The 
exam, which consists of 101 questions, can 
be self-administered. The scoring can be 
done within several minutes. Literacy is 
„the only intellectual process required for 
completing or scoring the test. The ques- 
tions are answered by drawing a circle 
around either the “Yes” or the “No” which 
follows each question. The questions are 
posed in the language of an interview. An 
example is, “Do you often feel miserable 
and blue?” Various specific applications of 
this test and its modified forms have been 
reported in the literature. "#9 


Results 


Overall Results.—On the basis of 
the authors’ evaluations, it was found 
that of the 65 patients with anterior 
cervical spine fusions, 23 (35%) had 
excellent results, 21 (82%) had good 
results, 14 (22%) had fair results, and 
7 (11%) had poor results. On the other 
hand, the patients’ self-evaluations 
indicated that the results were excel- 
lent in 34 (52%) cases, good in 23 (35%) 
cases, fair in 2 (3%) cases, and poor in 
6 (9%) cases. 

Social and Psychological Consid- 
erations.—A review of the results ac- 
cording to whether or not the patient 
was involved in compensation or liti- 
gation showed that of those patients 
involved in compensation or litiga- 
tion, 63% (10) were in the good or ex- 
cellent category. Of those patients 
not involved in compensation or liti- 
gation, 69% (34) were in the good or 
excellent result group. 

The CI was administered to 55 of 
the patients who had anterior cervical 
spine fusions. (Ten patients were not 
given the test.) This psychological 
screening test selects individuals 
with neuropsychiatric disorders and 
psychosomatic disturbances. Patients 
with scores of 13 or more are consid- 
ered to be in one of those categories. 


Psychological raniona Te. ‘Cornell - 
dex Form N, (CI) was chosen for the 


psychological evaluation.” This test was with- abnorm : 


~ scores to, themsely e 
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sults of surgery | 
with a normal test score. 
(38) of the patients with 
result considered the 
better or cured, 98% (4). í 
an abnormal test score t 
were much better or cured 

The results of th 
evaluation were also 
the results of the an 
spine fusions. Patients — 
dexes greater than 13, ind 
abnormal psyche, were compare 
those with a lower score. Roug! 
(29) of the patients with a norm 
score were categorized as | 
good or an excellent result, w! 
(10) of the patients with an a 
screening test score were 
as good or excellent, This 
ference suggests that for 
of patients there was no 
that psychological disease 
ated with any particular ou 
those patients following 
cervical spondylosis. 


Comment: 


A major objective of arton 
cal spinal surgery is to eliminat 
significantly alter the patient's 
of pain. It is accepted that the repo 
ing of pain can be greatly influe: 
by psychological factors: * Th 
hooves the surgeon, in i 
where the report. of pain is 
nant factor in the decision to op: 
to devote some attention to 
logical factors. The investiga 
pired to go beyond the usual 
tive clinical impression of 
nating the patient as emotional 
turbed. It is possible to: be more s 
cific than to simply observe 
patient is “neurotic,” “a s 
“hysterical,” or “a crock.” 
the CI to provide an ot 
uation of the patient's 
status. The information — 
from the use of this test showe 
in this series of patients, there 
distinct tendency for those w 
normal psyches to less frequent 





al considerations in the decisions 


ery. It also raised the more impor- 
ant question of whether or not. ‘we 
an continue to assume that emotion- 
ally disturbed patients are any less 
kely to be relieved of their symp- 
‘toms by surgery than the psychologi- 
cally 1 normal patient. 

‘It is‘commonly accepted that there 
sa phenomenon that. occurs with 
lrugs which is called the “placebo ef- 
810 Tt has been shown that the 
sistent placebo reactor has signifi- 
t differences in his attitudes, 
ts, educational background, and 
onality structure as compared 
th consistent nonreactors. It has 
been’ stated that this type was 
t on the lunatic fringe and required 
i nsive psychological interviewing 
testing to be determined.” Some 
estion of a placebo phenomenon 
surgery has been noted.’ During an 
of popularity in which internal 
mary artery ligations were em- 
loyed as treatment of angina pec- 
‘is, several articles were published 
leseribing cases in which the chest 
was opened and closed without any 
nternal mammary ligations having 
een carried out. The patients were 
t informed of this, and many en- 
aed dramatic immediate and pro- 
onged Postoperative relief of their 
iginal symptoms.” Other studies 
jave shown that there is a significant 
incidence of emotional problems in 
urgical patients. Zwerling et al”? re- 
ported on 200 surgical cases at the 
neinnati General Hospital and 
und in 48% of these patients a sig- 
ificant relationship between the sur- 
gical status of the patient at the time 
of presentation to the surgeon for 
treatment and an emotional disorder. 
It was noted that these disorders had 
an important effect on many vari- 
ables, including postoperative out- 
come. = ; 
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al ea and a aoe their abil- joy 
ty to weight psychological factors — 
long with the other important elini- 


oneerning the advisability of sur- 


a surgical pro- 
S performed, nine 
nts who did not have a union e 
oyed a good or an excellent result. 





‘Robinson et al" reported three eases 
with nonunion, one with a good re- 


sult, one with an excellent result, and 
one with a fair result. Williams et al 
reported three cases which had non- 
union. One had a good result, one an 
excellent result, and one a poor result. 
Although there are other possible ex- 
planations for these findings, there is 
a reasonable possibility that a placebo 
effect of surgery may be a factor. 
This paradoxical phenomenon gives 
additional importance to the use of a 
specific psychological evaluation in 
the considerations of elective surgery. 
This is especially true when the indi- 
cations for and the results of surgery 
depend so heavily on the patient’s re- 
port of the presence or absence of 
pain. Psychological considerations are 
paramount in beginning to recognize 
the placebo reactor. 

These important considerations 
which show the close relationship of 
psychological factors to surgical pro- 
cedures have some significant impli- 
cations. Certainly, a more comprehen- 
sive investigation of this relationship 
should be carried out. 

It is considered important that con- 
trary to what might have been ex- 
pected, the findings do not show any 
strong tendency for patients with ab- 
normal psyches or those involved in 
compensation or litigation to have in- 
ferior surgical results. It is suggested 
that because of the close relationship 
of psychological factors to surgical 
procedures that are done largely to 
eliminate the complaint of pain, more 
comprehensive investigation of this 
question is merited. 


This investigation was supported in part by 
Public Health Service training grant 5-TO1-AM- 
05416-09. 
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Another nutrition gap closed by a 
Vivonex Elemental Diet: 

E It raises total protein levels and re- 
stores positive nitrogen balance even 
in. patients: with minimal G. |. func- 
ion. .. provides nutritional support 
that helps patients withstand the 
tress of major surgery, severe 
trauma. 

It provides an alternative to |.V. hy- 
ralimentation in many patients... 
when there is evidence of intestinal 


tein) and 3,900 kilocalories in a bal- 
anced dist cf basic nutrients... 
amino acids, simple sugars, esser- 

tial fat;witamins and minerals... 


Vivonex HN does what no oral or t be 
feeding could do before j 


which are rapidly and completely ab- 
sorbed in the upper intestine. Only 
minimal digestion is needed. There 
is no indigestible matter. 

Ideal for tube feeding... easily 
fed through small gauge feeding tube 
...may also be served as a drink 
(Vivonex HN is unflavored). 

Each box contains ten 80-gram packets 
providing a full day's balanced nutrition, 

Vivonex HN in normal dilution is a hyper- 
tonic solution. As with any liquid diet certain 
patients must be acclimated to Vivonex HN slowly 
to avoid diarrhea. (See preparation and feeding in- 
structions, included in each package, for use in 
osmotic- and volume-sensitive patients.) The diet 


20 grams usable 
nitrogen /3,000 kilocalories 


-Vivonex HN 


pure 


the only elemental 
high nitrogen diet/soluble powder 








is not recommended during pregnancy or lactation 
It is not intended for use in uncompensated he 
patic or renal insufficiency. Due to the high calori 
contribution from carbohydrate, Vivenex HN should — 
be used only with caution in feeding the diabe 
patient. Children under ten years of sage may. re 
quire adjustment of the amount of Vivonex HN 
consumed daily to meet the Recommended Dietary 
Allowance for the age group involved. Vivonex HN 
is recommended for up to six months of con 
tinuous use. It should never be admiristered par: 
enterally. Use only under a physician’ $ Supervision, 

Vivonex Standard Diet is also available fo 
noncatabolic patients. 























































© EATON LABORATORIES 
division of Morton-Norwich Products, Inc, 
Norwich, New York 13815 














he controversial adenoma 


dr of the most common gently as possible, consider 
sions ofthe G] tract. Often Fueet Enema for postopera- 
symptomatic. Often an tive constipation relief. 
tion of the presence @ Works rapidly, usually 
and/or ni eve opment ofmore within 2to5 minutes 


yes hag amc. | Permanent 
Tabaled elationshi ipto m Cleanses the leftcolonand r n n 


solonic cancer. Some think a ecive ne 
t actually degenerates into a 
carcinoma. Some think not. = Ready to use, easy to use, : 
“Nhen polyps are present in completely disposable 
he distal colon, the bestway m& Uniqueconstructionregu- 
“© find them is through con- lates flow; prevents leakage 
onal sigmoidoscopic and reflux 
mination, And, be they @ Anatomically correct, 
gn or malignant, the best prejubricated rectal tip helps 
rapy is removal. avoid injury to bowel wall 
Many surgical procedures F 
i contribute to temporary Fi t E 
stoperative constipation. ee nema 
p return bowel function Fast, effective relief of 
onormalasquicklyandas postoperative constipation 
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Please send Meeme copy(ies) of 
GUIDES TO THE EVALUATION OF 
PERMANENT IMPAIRMENT. OP-298 
at $5.00 each ($2.50 for medical stu- 
dents, interns, residents). My pay- 
ment of. is enclosed, 


Name _ a ne ecg 





Address 00. 





City/State/Zip esse 
A8273 


I sss ius‘ tot te Sia Sls tal 


a 
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For the physician involved in the 
disability rating process: it's com- 
plete, up-to-date, authoritative, 
and indispensable. 

It covers every conceivable 
kind of permanent impairment, 
including mental disorders, that 
could enter into a disability 
award, 

It gives impairment percent- 
ages for individual systems and 
functions, for combined impair- 
ments, and for the “whole man”: 
the relationship of impairment to 
the activities of daily living. 


Contraindications: Do not use 
when nausea, vomiting, or ab- 
dominal pain is present. Warn- 
ings: Frequent or prolonged use 
of enemas may result in de- 
pendence. Take only when 
needed or when prescribed by 
a physician. Precautions: Do not 
administer to children under 
two years of age unless directed 
by a physician. 


FREE BOOKLET. A supply of a 
patient booklet, Protecting 
Yourseff with a “Procto” Exami- 
nation, is available, free of 
charge, on request to C. B. 
FLEET CO., INC., P. O. Box 
1100 Lynchburg, Va. 24505. 





B. FLEET CO., 
Lynchburg, Va. 24505 
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ım modepression i in Burn Patien ats 


White cell response to trauma, or to anti- 
gen in the absence of specific antibody, con- 


sists of macrophages, monocytes, and neu- 
trophils present locally in tissue. In a subject 
with prior exposure to antigen, this response 
is augmented by immunologically competent 
lymphocytes. The balance between immune- 
competent and immune-neutral cell types 
provides an index to the quality of host de- 
fense mechanisms. 

With use of sequential timed coverslip 
preparations on skin windows, the resist- 
ance status of ten burn patients was exam- 
ined. Moderate burns showed no immuno- 
depression. Severe burns displayed uniform 
deletion of immune-competent cell ele- 
ments, and variable depression of nonim- 
mune cell migrations. 


Į is now generally accepted 
that major burns induce depres- 
sion of host defense mechanisms. 
While this has been well documented 
with respect to neutrophil function," 
phagocytic response of the reticu- 
loendothelial system,’ and humoral 
immunity,*? clear-cut evidence for a 
corresponding deficit in cellular mech- 
anisms of immunity has been slow 
coming in. This is largely because nu- 
merous factors influence cellular re- 
sponse, and it has been difficult to 
isolate variables in the different ex- 
perimental models constructed to 
date. 

Nevertheless, a certain base of in- 
formation is available. Skin reactions 
to intradermal injections of standard 
antigens are depressed or abolished 
in severely burned human subjects‘ 
and in experimental animals.* Homo- 
graft and xenograft survival is pro- 
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neal in similar tuat , 
ever, these findings rely 
indirect indexes of the 
hypersensitivity mecha 
volved. 

More direct indexés : 
when attention is focused 
phocyte as the key unit i 
immune system. Cytotoxic fa 
rected nonspecifically 
cytes have been found in t 
burn patients. These wo ld 
be directed most vigoro! 
the lymphocyte; thoraci 
phocyte counts have bee 
depressed in the burne 
though the lymphocytes 
apar, to be motahok 
pair 

But. mn if any i 
emerged from experim 
that employ direct, sensi 
methods in the hum. 
cordingly, we have exploited : 
window technique as a mo 










































































Background 
The end organ of human ‘resist 
the macrophage with its efficie: 
ty for phagocytosis. Much contr 'S 

swirled about the issue of- its blo 
lineage. Metchnikoff’s early i in 
the lymphocyte as the main 
precursor was subsequently 0 
by the classic work.of Ascho 
in 1913,“ and Lewis in 1 
shifted the emphasis to 
origins of macrophages. It w: 
the later work of Ebert and 
the rabbit ear chamber," and R 
the cantharides iter techni ue, 































































erably later. 


Patient — 
olse 5% donor site 
7% skin loss 


25% burn 
15% burn 
18% burn 
30% burn 
25% burn 


95% burn 
60% burn 
83% burn 
85% burn 

80% burn 













nd. 0, no .Te3ponse. 


ig 3.—Cover slip. smear. Cell cluster re- 
ects general shape of window scraped in 
dermis (Leishman’s stain, x21). 


amune-competent lymphocytes having 
mtial to depolarize and hyper- 
d mensions of the small, 


Time sequences for key cell migrations during inflamma- 
j esponse. Lymphocytes peak at 12 to 14 hours, macrophages 













Fig 2.—Schematic view of skin-window technique, showing 0.05 
mi drop of diphtheria /tetanus antigen in epidermal well. Leukocytes 







exit from exposed capillaries, later cling to undersurface of cover 


slip. 


Results of Skin-Window Challenges 





16-20 





lished. In nonspecific inflammation, local 
tissue macrophages as well as blood mono- 
cytes and neutrophils respond early, peak- 
ing at the six- to nine-hour mark. The mono- 
cytes transform to macrophages at 14 to 16 
hours. In immune inflammation, by con- 
trast (Fig 1), this response is reinforced at 
10 to 12 hours by a significant outpouring 
of lymphocytes, which in turn transform 
into macrophages at 14 to 16 hours. 

The skin-window technique itself in- 
volves scraping a shallow well in the epi- 
dermis of any plane surface of the body, 
until the capillary loops between the epi- 
dermal pegs are reached (Fig 2). The de- 
sired antigen is then placed within the 
well, a sterile coverslip and cardboard 
mount superimposed, and the preparation 


anchored with hypoallergic tape. The cov-. 


erslips are changed at 3, 6, 12, 24, and 48 


undersurface of the glass, and this is 


representative fields are taken at a stan- 
rd- faw-powar magnification (x 150). 


No. Days Following Burn 
21-25 


hours. A film of leukocytes adheres to the — 


stained as a blood smear (Fig 3) using... 
..-Leishman’s stain. In order to quantify the 
jeukoeytic exudate, photomicrographs of 








26-30 31-35 





36-40 





Quantitative and qualitative analysis of 
the leukocytic response at specified inter- 
vals can then provide a sensitive index of 
the status of host resistance. 


Materials and Methods 


Ten patients with varying degree burns 
were randomly selected for study. The ad- 
ditional two controls were young, healthy © 
individuals with skin loss due to causes 
other than burning. Skin windows were 
constructed when possible (nine of ten 
cases) within 24 hours of the initial insult, 
usually on the volar surfarce of the fore- 


arm, but if that location was unavailable. L i 


because of burn involvement, then on a 


suitable plane surface. A standard antigen. ` 


(adult diphtheria toxoid/tetanus toxoid: `- 
combined) was applied to the denuded test 


site in the form of a 0.05 ml drop of the an- o 





tigen in suspension. Sterile glass coverslips as 
were immediately applied, and rep! n 










"3,6; 12; 24, and 48 hours. All patients had 
-received tetanus toxoid 0.5 ml at the time 


of their admission to the emergency roo! 
` and most gave a bien of having recei 
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htheria and/or tetanus immunizations 
n the past. 

Fcllow-up challenges to subsequent skin 
hcows were repeated at intervals as de- 
in the Table. The same procedures 
ed as with the initial challenges. 





Stain, usually within five to 
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re alr dried and stained with. 





Fig 4.—Patient 3, two days following 25% burn. Left, 12 hours of inflammation, showing copious leukocytic exudate (Leish 1a 
stain, x 150). Right, Portion of field at higher magnification, showing large numbers of lymphocytes (Leishman’s stain, x 1,100) 


Fig 5.—Patient 10, 24 hours following 83% burn. Left, Diminished response (Leishman’s stain, x 150). Right: 
High-power view of field, showing mainly neutrophils and occasional monocyte (Leishman’s stain, x 1,100): 


seven days following their removal. 


Results 


Moderate burns presented a re- 
sponse indistinguishable from that of 
the controls, typical for sensitized in- 
dividuals. Exudates in early smears 
















exhibited a neutrophilic and monc 
tic reaction, with lymphecytes ap 
pearing characteristically at 12 hou 
of inflammation (Fig 4), This reactio 
persisted through all stages of te 
ing in all five patients in this cate- 
gory. : 
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-Our five severe burns reacted with 
‘a greater variety of patterns, but all 
showed significant degrees of re- 
‘tarded responses at different stages 
of their respective clinical courses. 
The most extensively burned subject, 
patient 8, displayed a basically nonex- 
“istent reaction on day 1 and again on 
day 7. Patient 9, a less extensive- 
jy burned man, but aged and debili- 
tated, showed a similar pattern, par- 
ticularly during the terminal stage of 
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showing both viable and necrotic neutrophils, occasional monocyte (Leishman’s stain, x 1,100). 





his injury. 

The three other severe burns in our 
series exhibited tenuous responses. 
Although all eventually died, they 
survived longer than the previous 
two, survival ranging from 17 to 38 
days. Generally, they displayed only 
occasional, random lymphocytic mi- 
grations, and always of an attenu- 
ated variety. These patients differed 
from the two other severe burns, how- 
ever, in having a moderate quan- 


Fig 7.—Patient 8, 20 hours prior to death on seventh postburn day. Left, Greatly diminished, essentially absent leukocytic response 
(Leishman’s stain, x 150). Right, High-power view of field, demonstrating only occasional neutrophil (Leishman’'s stain, x 1,100). 





titative response at all times, with 
the outpouring consisting mainly of 
nonlymphocytic cell types. A repre- 


sentative example is patient 10. 
Twenty-four hours following his ini- 
tial burn (Fig 5), his exudate was 
diminished in quantity, but it was 
composed of moderate numbers of 
monocytes presumably capable of 
maintaining nonimmune host de- 
fense. This response persisted until 
shortly before death (Fig 6). A 
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Comment 


Our window procedures were not 
performed in enough patients nor 
with sufficent frequency to give a 
comprehensive profile of changes in 
host resporsiveness at every stage of 
every degree burn. Nevertheless, cer- 
tain broad vatterns emerge. Patients 
with moderate burns—those involving 
less than 4)% surface area—retained 
at all times an immune capacity, as 
evidenced vy the presence of con- 
sistently lymphocytic exudates. 

Severely burned patients, on the 
other hand, exhibited little if any po- 
tential for an immune response, with 
this paralysis being most marked in 
the immediate postburn and again in 
the antemovtem periods. In between 
these two s-ages the cellular pattern 
was variable, but lymphocytes still re- 
mained conspicuously deficient. It is 
in such situations, when telling in- 
roads have >een made into the lym- 
phocytie apparatus, that almost the 
entire burden of host defense falls 
on the neutrophil/monocyte/macro- 
phage compkx for day-to-day protec- 
tion against intercurrent infection. 
Significant suppression of even these 
monocytic or neutrophilic migrations 
portends dire consequences for resid- 
vel host mechanism. At this morbid 
end of the sdectrum one sees a situ- 
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ation such as depicted in Fig 7, in pa- 
tient 8 seven days following 95% 
flame burns and 20 hours, prior to 
death: essentially no response of any 
sort other than that which may be at- 
tributed to the trauma of the tech- 
nique alone. 

The value of the skin-window meth- 
od as a monitor of immunodepression 
lies in its sensitivity to subtle shad- 
ings of cytologic response, whereas 
such alternate techniques as intrader- 
mal skin reactions require a certain 
threshold of response to become clini- 
cally apparent. In addition, analysis 
is centered on the system involved in 
the pathology. Whatever their sys- 
temic repercussions, burns are pri- 
marily insults to the integument, and 
it is in the skin that the ground battle 
of host resistance is waged. 

As a practical clinical tool, leuko- 
cytic screening has been used as a 
monitor of resistance factors in renal 
transplantation.” Deletion of lym- 
phocytic migrations at the key 10- to 
14-hour period with retention of neu- 
trophilic/monoeytie function indi- 
cates that an effective level of im- 
munosuppression has been achieved. 
Conversely, reappearance of lympho- 
cytes in test smears has frequently 
given the first tip-off as to impending 
rejection, while diminution of the to- 
tal leukocytic population warns of ex- 
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cessive suppression and imminent col- 
lapse of host defenses. 

This monitoring method in our 
hands has had mainly a prognostic 
value when employed as an adjunct to 
the management of burn patients. 
However, it has also served to keep us 
reliably informed as to the evolving 
status of each patient’s immune and 
nonimmune cellular defenses. With 
the expanding interest in various 
monovalent and polyvalent Pseudo- 
monas vaccines, we anticipate an 
added role for a reliable monitoring 
device as an aid in assessing a sub- 
ject’s capacity for response to active 
immunization. Retention of lympho- 
cytic migrations in test smears would 
assure an immune vehicle for an ac- 
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tive vaccine; whereas abolition of the 


lymphocytic component would argue 
instead for passive immunization. ` 
A persuasive virtue of the skin- 
window procedure is its simplicity. 
Sterile coverslips, aseptic technique, 
Leishman’s stain, and a willing hema- 
tologist and/or pathologist will usu- 
ally suffice. The concept of failure of 
host resistance as a major factor in 
burn mortality and morbidity has 
gained increasing currency in recent 
years, so that expeditious procedures 
for sequential evaluation of immune 
status must be included in the arma- 
mentarium of the burn surgeon. 
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Electromyography 


of Anterior Abdominal Muscles 


The electrical activity of the anterior ab- 
dominal muscles was examined with the aid 
of electromyography (EMG). Fifty patients 
with suspected peritonitis and three healthy 


S volunteers were observed. Forty-two of the 


patients underwent surgery and in 38 peri- 


_tonitis was found. The pattern of electrical 


activity in patients with peritonitis was dif- 
ferent from the normal in three stages of ex- 
amination. Electrical activity was observed at 


rest and residual electrical activity was pres- 
ent after cough or pressure on the con- 


tralateral side of the abdomen. Results of 
EMG were normal in the patients when no 
peritonitis was found at operation, and in all 
where the abdominal signs were due to ex- 
‘traabdominal diseases. 


he diagnosis of acute abdomen, 

or peritonitis, is as yet largely 
made by careful palpation of the ab- 
dominal muscles. The leukocyte count 
and roentgenographic studies are of 
limited use only. 

The purposes of this study were to 
determine, with the aid of electro- 
myography (EMG), the nature of the 
electrical activity of the anterior ab- 
dominal muscles during their re- 
sponse to peritoneal irritation and to 
evaluate EMG as a diagnostic tool in 
peritonitis. Although EMG is used ex- 


__ tensively in the clinical evaluation of 
various muscular and neurological 


diseases,’ it was never used for exam- 
ination of the muscles in the anterior 
part of the abdominal wall in cases of 
localized or diffuse peritonitis. 
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= During Diffuse and Localized Peritonitis 


-Roland R. Rozin, MD; Shirley Meyer, MD; and 
- Rafael Rozin, MD, Jerusalem, Israel 


Materials and Methods 


The EMG unit was used for examination 
of the anterior abdominal musculature. 
Surface electrodes were used to detect the 
presence or absence of the total electrical 
acitivity of the muscles. Electrodes were 
attached, in turn, to the four quadrants of 
the abdomen overlying the external and 
the internal oblique muscles (Fig 1). 

Fifty patients with suspected local or 


diffuse peritonitis and three healthy volun- ` 


teers were observed. Patients were exam- 
ined while lying prone and relaxed. Chil- 
dren were attached to the EMG unit and 
were left alone with a parent until relaxa- 
tion of the abdomen was obtained. Electri- 
cal activity was recorded over each of the 
quadrants of the abdomen in the following 
three stages of examination: (1) during 
complete rest; (2) after light manual pres- 
sure was applied to the contralateral side 
of the abdomen; and (3) during and imme- 
diately following cough.’ 


Results 


Figure 2 shows the electrical pattern 
of the anterior abdominal muscles in 
a fully relaxed, healthy individual. 
There is electrical silence. During vol- 
untary contractions of the abdominal 
muscles in the healthy subject a nor- 
mal interference pattern of electrical 
activity of approximately 1,000uv is 
observed (Fig 3). The activity ob- 
served at rest in a patient with peri- 
tonitis is shown in Fig 4. A contin- 
uous summation-type pattern with an 
amplitude of 430pv is seen. The volun- 
tary and involuntary contractions 
were distinguishable only by their 
amplitudes. Figure 5 shows the pat- 
tern in a patient with peritonitis af- 
ter abrupt pressure on the con- 
tralateral side of the abdomen. 
During the first 50 msec there is an 


initial electrical activity similar to 
that of voluntary contraction which is 
followed by spontaneous electrical ac- 
tivity of lower amplitude for about 
250 msec. In a healthy person a com- 
plete electrical silence ensues after 
cessation of pressure and no residual 
electrical activity is seen. In the nor- 
mal subject during the act of cough- 
ing there is a typical voluntary elec- 
trical activity followed by electrical 
silence. Figure 6 shows the cough pat- 
tern in a patient with peritonitis. An 
initial burst of high voltage activity 
for about 75 msec is followed by 200 
msec of residual electrical activity. 

The EMG results were considered 
indicative of peritonitis if ong or 
more of the four quadrants showed 
the following: (1) electrical activity 
during complete rest (Fig 4); (2) re- 
sidual electrical activity after con- 
tralateral pressure was applied (Fig 
5); or (3) residual electrical activity 
following cough (Fig 6). 

The final diagnoses of all the pa- 
tients examined were as follows: 
acute appendicitis was found in 23 
out of 42 patients who underwent sur- 
gery (acute appendicitis in pregnancy 
[one], empyema of the gall bladder 
[two], perforated ulcer [two], rupture 
of the spleen [two], mesenteric 
thrombosis [one], retroperitoneal 
hematoma [one], infected ascitic fluid 
[one], ruptured ovarian cyst [two], 
purulent salpingitis, as detected by 
culdoscopy [two], and Douglas’ ab- 
scess, detected by culdoscopy [two]). 
Sixteen of the patients had peri- 
tonitis due to various other causes, 
and four of the operated patients had 
no abdominal pathology. The diag- 
noses of the patients who were not 
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Fig 1.—Surface electrode attached to right 
upper quadrant; central electrode is ground 
electrode. 





yn were as follows: familial 
Mediterranean fever (FMF) (two), 


operatec 


systemic lupus erythematosus (SLE) 
(one), follicular tonsillitis (one), lobar 
pneumonia (one), and abdominal 
signs without abdominal pathology 
(three). 

The EMG results in the eight pa- 
tients who did not undergo surgery 
were as follows: the two patients with 
FMF and the one with SLE had clini- 
cal signs of acute peritoneal irrita- 
tion. The EMG recordings were com- 
patible with peritonitis. However, 
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blood tests and medical histories es- 
tablished the correct diagnoses and 
the patients were treated con- 
servatively. The patients with follicu- 
lar tonsillitis and lobar pneumonia 
were admitted with suspected acute 
abdominal disease. The EMG showed 
normal electrical activity. They were 
kept under observation until their ab- 
dominal symptoms subsided. Three 
patients with normal EMG activity 
had abdominal pains and signs of 
peritoneal irritation which eventually 
disappeared. 


Fig 2.—Recording at rest in a healthy per- 
son; no electrical activity. Calibration: 20 
msec per square, amplitude 430uv per 
square. 


Fig 3.—Recording in healthy subject with 
sustained voluntary contraction of the ab- 
dominal muscles; same calibration as Fig 2; 
amplitude varies from 645uv to 1290wv. 


The EMG results of the 42 cases 
reaching surgery are shown in the 
Table. In 35 cases the EMG record- 
ings were indicative of peritonitis 
and at operation definite pathology 
which caused peritomeal irritation 
was, in fact, found. In four cases the 
EMG did not indicate peritonitis, but 
the clinical picture necessitated sur- 
gery. However, at operation no pa- 
thology was found. In three patients 
the EMG results did not indicate peri- 
tonitis but the latter was, however, 
found at operation. 


Comment 


The localized or diffuse muscular 
rigidity seen in cases of acute abdo- 
men is an involuntary reflex con- 
traction of the abdominal muscles to 
parietal peritoneal irritation. The ri- 
gidity depends upon a spinal reflex 
which cannot be elicited when the spi- 
nal cord is destroyed.” Innervation of 
the parietal peritoneum is derived 
from the spinal nerves which supply 
the muscles and the skin of the body 
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Fig 4.—Recording at rest in a patient with 
peritonitis; same calibration as Fig 2; ampli- 
tude reaches a maximum of 430wv. 
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Fig 5.—Activity after pressure on the con- 
tralateral side; calibration 50 msec per 
square, amplitude 430uv per square. An ini- 
tial high voltage burst followed by low am- 
plitude residual activity for about 250 msec. 


== 


Fig 6.—Recording during and after cough; 
calibration 50 msec per square, amplitude 
430uv per square. Initial cough activity of 
75 msec followed by 200 msec residual low 
amplitude activity. 
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ative diaphragmatic herniation 
ed in five patients following trans- 
thoracic fundoolication-type hiatus hernia 
e types of hernia resulting from 
the diaphragmatic incision, the 
i margin, or both have oc- 
patients. Incarceration and 
jal obstruction were associ- 
of the supradiaphragmat- 
tae stomach in four patients. 
developed partial obstruction of 
y ic flexure of the colon. An 
t predisposing factor in the devel- 
of these hernias is an insecure clo- 
the fundoplication to the posterior 
hiatal canal. It is suggested 
of the diaphragmatic incision 
ith 2-0 nonabsorbable sutures 
ws and that the fundoplica- 
rec to the posterior parietes and 
cia in addition to the crural 





astri fundoplication, originated 
issen in 1955," has become a 
lished procedure for the 

of gastroesophageal re- 
| with hiatus hernia.’ 









g a ‘Deanpetent antireflux 
i the aone as 










in combination with a Thal 
| provides effective relief of 








eon, MD; Alexander M. C. Macgregor, MB, ChB, FRCS (Edin); and 
rd R. Woodward, MD, Gainesville, Fla 


an anterolateral direction. Unless the 
hiatus is thus enlarged, unrecognized 
splenic or vascular injury may result 
from attempts to deliver the gastric 
fundus into the chest. After the 
fundoplication has been completed, 
the repair may be returned to the in- 
tra-abdominal position by closure of 
the crura around the esophagus above 
the fundic wrap. When the fundopli- 
cation cannot be easily reduced below 
the diaphragm, as in acquired short 
esophagus, the diaphragmatic inci- 
sion is only partially closed and the 
crura are left open to prevent con- 
striction of the intrathoracic gastric 
loculus. To prevent further hernia- 
tion, the inferior margin of the fun- 
doplication is circumferentially su- 
tured to the widened hiatal margin. 

A potentially lethal late complica- 
tion of intrathoracic fundoplication 
has come to our attention. Five pa- 
tients have developed diaphragmatic 
herniation, with incarceration, fol- 
lowing dehiscence of the diaphrag- 
matic incision, the hiatal closure, or 
both. Because of the danger of stran- 
gulation, corrective surgical inter- 
vention is indicated as soon as an in- 
carcerated diaphragmatic hernia is 
diagnosed. 


Report of Cases 


Cask 1.—A 53-year-old man was ad- 
mitted for evaluation of long-standing 
dysphagia, pyrosis, and epigastric pain. An 
esophagogram revealed a distal esoph- 
ageal stricture associated with a moderate- 
sized hiatus hernia. Gastric analysis docu- 
mented basal acid hypersecretion. On June 


22, 1966, he underwent transthoracic Nis- 


sen fundoplication, vagotomy, and pyloro- 
plasty. Three months following an unevent- 
ful recovery, x-ray films of the upper 





gastrointestinal tract revealed an intact 
repair without gastroesophageal reflux. 


‘The patient did well for over three 
























years, until January 1972 when he noted 
the spontaneous onset of sharp, nonradiat- = 
ing, pain in the lower left side ef the chest. 
He also developed intermittent reguryi- 
tation and vomiting sufficient to cause a B- 
kg (10 Ib) weight loss. On admission an.x~- 
ray film of the chest revealed a large her- © 
niation of the stomach into the posterior =) 
mediastinum. X-ray films of the upper gass 
trointestinal tract showed an axial vol- «| 
vulus and obstruction of the hesniated . 
proximal half of the stomach (Fig 1). 90 

At thoracotomy, the closure of the hiatal: © 
margin was intact. However, a major pòm 
tion of the stomach had herniated iato the = 
posterior mediastinum through a dehis- 
cence of the previous diaphragmatic inei~ 
sion. Although the stomach was incar- 
cerated, its vascularity was not impaired, 
Following reduction of the hernia and clo 
sure of the diaphragm, the patient has re- 
mained well. 

Gastric herniation through a tlis- 
rupted diaphragmatic incision was 
associated with volvulus and partial 
obstruction of the incarcerated intra- 
thoracic loculus. 

Case 2.—A 75-year-old retired Air Force 
officer underwent vagotomy and Billroth IY 
antrectomy for duodenal ulcer. He subse- 
quently developed a hiatus hernia 
was repaired in 1967 by anterior gastro- : 
pexy. Shortly thereafter, he developed : 
current pyrosis associated with sev 
postural regurgitation. In 1969 an xet 
examination of the upper gastrointestinal 
tract revealed a large recurrent hiatus he 
nia with extensive free reflux. He und 
went transthoracic Nissen fundoplicati 
in September 1969. 

Following this procedure, he was 
until January 1972, when he devels per 
creasingly severe upper abdomi 
Barium enema examination reve 
splenic flexure and a large segme 
transverse colon which had herniated 
the left hemithorax; ii 
erable dilatation of the 
operation, the hi 
the diaphragma: 
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rees of pain, often colicky in na- 

„ located in the anterior left side 

he chest and epigastrium. Nausea, 

, and regurgitation are re- 

o` both recurrent esophagitis 

gastric obstruction. This leads 

y to loss of weight unless 

promptly. Intensification of 

ptom complex suggests im- 

r strangulation of the supra- 

matic stomach and com- 

n indication for urgent surgi- 
ploration. 

gentgenographic evidence of re- 

diaphragmatic hernia was 

by x-ray films of the chest 

ith the patient in an upright 

; these showed air-filled vis- 


ay ‘x-ray films of the upper 
tinal “tract revealed par- 
obstruction from either an 
volvulus or from compres- 


he postoperative diaphragmatic 
as in these patients can be clas- 
ato hree anatomic types: Dia- 
incisional hernia, illus- 

ases 1 and 2 and Fig 1, is 

nic equivalent of a para- 

1ageal hernia. Although we have 


ic ‘fundoplication, accordin, to 
an oral communication from H. R. 
Schultheiss, September 1972, four pa- 
< tients in Nissen’s clinic have devel- 


oped diaphragmatic herniation post- 
operatively. Effler has reviewed 16 


“eases of herniation through the coun- 


terincision. which was employed in 
transthoracic Allison repair, and 
Hoffman’ has reported one mortality 
among seven instances of stran- 
gulation in counterincision hernias. 

To minimize this complication we 
feel diaphragmatic closures should be 
made with large (2-0) interrupted, 
nonabsorbable sutures which, as Alli- 
son suggests, are carefully placed 
through the pleura, fibromuscular 
layer, and the peritoneum. 

A second type of postoperative dia- 
phragmatic herniation is illustrated 
by case 3 and Fig 2. Disruption of the 
circumferential attachment of the 
gastric wall to the hiatal margin per- 
mitted herniation of the stomach into 
the posterior mediastinum. Since the 
diphragmatic incision remained in- 
tact and the hiatus was not enlarged, 
gastric obstruction developed at the 
diaphragm. To avoid this problem, we 
do not approximate the crura, and 
only partially close the diaphragmatic 
incision so that the hiatus has at least 
a 6cm diameter. Unfortunately, this 
complicates securing the fundus pos- 
teriorly. The potential weakness pro- 
vides a portal of entry into the thorax 
and, in time, the stomach or other vis- 
cus may herniate into the posterior 
mediastinum. Once the viscus enters 
the thorax, it expands with every in- 
spiration, exerting traction on the 
remaining intra-abdominal portion. 
Eventually incarceration occurs. 

We feel that adequate closure of 
this posterior portal must be achieved 
if recurrent herniation is to be 
avoided. Rather than suture the gas- 
tric wall to loose areolar tissue, the 
sutures should be placed into the pos- 
terior parietes and preaortic fascia. 
The remaining crural margin can 
then be sutured to the fundoplication 


and, when complete, the full cireum- . 


phragma a 
combination of the frst two types, 
with dehiscence of both the hiatal and 
the diaphragmatic incisional closures. 
Cases 4 and 5, and Fig 3 illustrate 
this type of hernia. 

The mechanisms that create this le- 
sion are probably identical to those 
discussed above. One feature of this 
type of herniation is the propensity of 
the stomach to develop an: intratho- 
racic volvulus as it rotates axially in 
its passage through the hiatus. Ob- 
struction may then occur at the gas- 
tric outlet and at the esophagogastric 
junction, as illustrated in case 5. 

Since the mortality of patients 
with strangulated diaphragmatic her- 
nias exceeds 30%,° surgical repair is 


advised for any postoperative diae 


phragmatic hernia, whether symp- > 
tomatic or not. 


This investigation was supported by. Public 
Health Service research grant AM-13544. 
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ued to have epigastric pain. A month later 
he. developed -an ‘intra-abdominal mass 


from a perforated marginal ulcer. Follow- 


ing revisional gastric resection, he has 
been well. 

A diaphragmatic incisional hernia 
containing the splenic flexure of the 
colon was the explanation of this pa- 
tient’s bowel obstruction. 

Case 3.-A 22-year-old male school 
teacher had a Heller myotomy for aeh- 
alasia in 1967. He subsequently developed 
symptomatic reflux esophagitis and stric- 
ture which were treated by a transthoracic 
Thal patch in late 1970. Shortly thereafter, 
he developed symptoms of gastric outlet 
obstruction which were not completely re- 
lieved by pyloroplasty. 

When referred to this institution in late 
1971, he complained of frequent regur- 
gitation, subxiphoid pain, and a weight 
loss of 9 kg (20 Ib) since his last operation. 
Reflux esophagitis was confirmed by 
esophagoscopy and x-ray films of the up- 
per gastrointestinal tract suggested ob- 
struction of the intrathoracic loculus at the 
hiatus (Fig 2). The patient declined oper- 
ation, preferring to complete the scholastic 
term with intensive medical management 
of his reflux esophagitis. Over the next six 
months he subsisted on a blenderized liq- 
uid diet and lost 7 kg (15 Ib). 

At operation June 5, 1972, three fourths 
of the stomach had herniated through a 
normal-sized (two fingerbreadth) hiatus. 
Following enlargement of the hiatus, a 
Nissen fundoplication was performed. The 
margin of the wrap was circumferentially 
sutured to the hiatus. He has since done 
well following an uneventful recovery. 
` > Although the diaphragmatic inci- 

sion remained intact, disruption of 

the closure of the hiatus to the gastric 
fundus allowed massive herniation of 
the stomach through a normal-sized 
„hiatus. Since symptoms of gastric 


outlet obstruction had developed 


“shortly after the Thal procedure, it is 


oe likely that an early postoperative her- 


niation occurred, associated with par- 
tial obstruction of the gastric loculus 
at the hiatus. 

Case 4.—A 63-year-old man, blind from 
- optic atrophy related to ingestion of 
“methyl alcohol, tolerated severe progres- 
-Sive dysphagia associated with a weight 
loss:of 20 kg (45 lb) for nearly four years 
before seeking medical care. An esoph- 
 agogram revealed a severe esophageal 
~ stricture, and he underwent an uneventful 
-Thal patch and Nissen fundoplication. A 


„< postoperative- barium examination re- 
<: vegled an intact repair with an adequate 


-Arch Surg/Vol 106, Feb 1973 
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Because of his recalcitrant nature, he re- 
sed further follow-up. In 1968 he sus- 
ined a femoral fracture that forced him __ 
to seek medical care again. At this time he ~-. 
admitted to postprandial vomiting and a 
weight loss of 9 kg (20 Ib) over the previous 
seven months. A roentgenographic exami- 
nation of the upper gastrointestinal tract 
revealed the intrathoracic portion of the 
stomach had enlarged and was partially 
obstructed at the hiatus. 
At thoracotomy, the fundeplication was 
no longer attached to the hiatal margin. 
Dehiscence of the diaphragmatic incision 
had occurred, allowing 75% of the stomach 
to herniate into the thorax. Following par- 
tial closure of the diaphragmatic incision, 
the fundoplication was circumferentially 
secured to the hiatal margin. Subsequent 
examinations have found him well, without 
dysphagia or heartburn. 
Disruption of the diaphragmatic 
closure in addition to the hiatal clo- 
sure allowed massive herniation of 
the stomach into the posterior medi- 
astinum. 
Case 5.—A 50-year-old man had an in- 
strumental perforation of the distal esoph- 
agus while undergoing evaluation for re- 
flux esophagitis. Following an emergency 
Thal patch and Nissen fundoplication, he 
did well initially but then developed recur- 
rent esophagitis. A roentgenographic ex- 
amination of the upper gastrointestinal 
tract revealed free reflux. At a second op- 
eration, the fundoplication was separated 
and the serosal surfaces of the fundie wrap 
were no longer in contact. The fundic wrap 
was reconstituted and he again did well. 
He was hospitalized a year later with a 
three-day history of severe subxiphoid 
pain and pain on the left side of the chest 
associated with total aphagia—unable to 
prevent even saliva from being regurgi- 
tated. Emergency x-ray films of the upper 
gastrointestinal tract revealed herniation 
of the stomach into the left side of the tho- 
rax, a 180° gastric volvulus, and near-total 
obstruction of both the esophagogastric 
junction and the pylorus (Fig 3). 
At operation, both the diaphragmatic in- 
cision and the hiatal closure were com- 
pletely disrupted, leaving an 8-cm hiatus 
through which nearly the entire stomach 
rotated. The stomach was reduced, the dia- 
phragmatic incision was closed, and the in- 
tact fundoplication was circumferentially 
secured to the hiatus. After a stormy re- 
covery period, his condition is improved. 
There is no evidence of stricture or reflux 
on barium examination. i 
Disruption of both the hiatal clo- - 
sure and the diaphragmatic incisional 






Fig 1.—Gastric herniation throug 
rupted diaphragmatic. incision: part 
struction of supradiaphragmatic portion. 
stomach associated with axial volvulus. 


Fig 2.—Disruption of closure of hiatal 
margin to gastric fundus. Herniation. 
through a normal-sized hiatus (between: : 
rows) associated with partial obstruction. of 
intrathoracic gastric loculus. 


Fig 3.—Disruption of both diaphragmatic 
incision and hiatal closure. Esophagoga 
junction and fundoplication in right side 
thorax; remaining intrathoracic stomac 
tends far into left side of thorax. Pa 
struction at esophagogastric junctio 
at pylorus associated with axial volvulus of 
intrathoracic portion of stomach. 





end is positioned against it. Find ore abo 

tient comfort, biopsy even when the tip is controlled to 

_ See GIF demonstrated. Check the benefits of Olympus sca 

€w optics. Write Olympus Corporation of America, 2 N 
Hyde Park, New York 11040—Dept. GF-1. : 











Metamucil” 
means smoothage 


..smoothage means nonirritating bulk 
„bulk means regularity. 


Metamucil...the means to managing chronic constipation. 


USUAL ADULT DOSAGE: One Each dose contains 14 calories 
rounded teaspoonful of Metamucil as carbohydrate and a negligible 
powder, one to three times daily, amount of sodium. It is available 
in a glass of cool liquid, or one in containers of 7 and 14 ounces. 
packet of Instant Mix Metamucil, ; g : 
Instant Mix Metamucil contains 


one to three times daily, ina glass : T 

of cool water. An additional aes 3 calories as carbohydrate and 

of liquid is helpful. 0.25 Gm, of sodium in each dose. 
itis available in cartons of 16 and 

Metamucil powder consists 30 single-dose packets. 

of a highly refined mucilloid of the 

psyllium seed. An equal amount of G. D. Searle & Co., 

dextrose is added as a P. O. Box 5110, Chicago, Illinois 60680 

dispersing agent. Research in the Service of Medicine 
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M.LC) is not more than.4.0 mcg./ml. Microorganisms may be con- 
intermediate (harboring partial resistance) if the M.1.C. is 4.0 to 
and resistant. (not likely. to respond to minocycline therapy) 
is greater than.12.5 mcg./ml. 
‘Susceptibility plate testing: If the Kirby-Bauer method of susceptibility 
esting (using a 30 mcg. tetracycline disc) gives a zone of 18 mm. or greater, 
e bacterial strain is considered to be susceptible to any tetracycline. 
ycline shows moderate in vitro activity against certain strains of 


ial ermal volunteers ranged from 11 to 17 hours, in 7 patients with 
patic dysfunction ranged from 11 to 16 hours, and in 5 patients with renal 
function from 18 to.69 hours. 
“{ntravenously. administered Minocycline appears similar to oral doses in 
xcretion, The urinary and fecal recovery of orai minocycline when adminis- 
ed. to 12 normal volunteers is one-half to one-third that of other 
tacyclines. 
INDICATIONS. MINOCIN minocycline HCI is indicated in infections caused 
the following microorganisms: ; 
ickettsiae: (Rocky Mountain spotted fever, typhus fever and the typhus 
group, Q fever, rickettsialpox, tick fevers.) 
lycoplasma pneumoniae (PPLO, Eaton agent). 
Agents of psittacosis and ornithosis. 
Agents of lymphogranuloma venereum and granuloma inguinale. 
irochetal agent of relapsing fever (Borrelia recurrentis). 
owing gram-negative microorganisms: 
Hemophilus ducreyi (chancroid), Vibrio comma and 
steurella pestis and Vibrio fetus, Tae 
Pasteurella tularensis, Brucella species (in conjunction 
jartonella bacilliformis, with streptomycin). 
Jacteroides: species, 
cause many. strains of the following groups of microorganisms have 
een shown to be resistant to tetracyclines, culture and susceptibility test- 
g are recommended. 
 MINOGIN is indicated for treatment of infections caused by the following 
gram-negative microorganisms, when bacteriologic testing indicates appro- 
ate susceptibility to the drug: 
i Escherichia col, 
acter aerogenes (formerly 
robacter aerogenes), 
igelia species, 
a species atid Hereliea species, 
NOCIN is indicated for treatment of infections caused by the following 
gram-positive microorganisms when bacteriologic testing indicates appro- 
priate susceptibility to the drug: 
‘Streptococcus pyogenes (For upper respiratory infections due to Group 
‘A beta-hemolytic streptococci, penicillin is the usual drug of choice, in- 
ing:prophylaxis of rheumatic fever), 
ipha-hemolytic streptococci (viridans group), 
nterococcus group Dipiococcus pneumoniae, 
Streptococcus faecalis), 
taphylococcus aureus, skin and soft tissue infections. Tetracyclines 
a 7 t the drug of choice in the treatment of any type of staphylococcal 
infection. - 
“When. penicillin is contraindicated, tetracyclines are alternative drugs in 
‘the treatment. of infections due to: 
Neisseria gonorrhoeae, 
reponema pallidum and Treponema 
< o pertenue (syphilis and yaws), 
Listeria monocytogenes, 
Jostridiurm species, 
n acute intestinal amebiasis, the tetracyclines may be a useful adjunct 
ebicides.” i 
severe acne, the tetracyclines may be useful adjunctive therapy. 
AINOCIN is indicated in the treatment of trachoma, although the infec- 
s agent is not always-eliminated, as judged by immunofluorescence. 
ig-may be treated with oral tetracyclines or with a 


Haemophilus influenzae 
(respiratory infections), 

Klebsiella species (respiratory 
and urinary infections). 





Bacillus anthracis, 
Fusobacterium fusiforme 
{Vincent's infection), 

Actinomyces species. 








particularly in pregnancy, 
eding 2 grams has been 


quë 
scribed concomitantly. 


American Cyanamid Company, Pear! River, N.Y. 10965. 


therapy is pr erum level determinations of the drug may be ad 
visable. This “particular importance in the parenteral adminis- 
tration of tetracy 0 pregnant or postpartum patients with pyelone- 
phritis. When used under these circumstances, the blood level should not 

d 15 micrograms/ml. and liver function tests should be made at fre- 


intervals. Other potentially hepatotoxic drugs should not be pre- 





The use of tetracyclines during tooth development (last half of pregnancy, 
infancy, and childhood to the age of 8 years) may cause permanent discolora- 
tion of the teeth (yellow-gray-brown). This adverse reaction is more common 
during long-term use of the drugs but has been observed following repeated 
short-term courses. Enamel hypoplasia has also been reported. Tetracyclines, 
therefore, should not be used in this age group unless other drugs are not 
likely to be effective or are contraindicated. 

Photosensitivity manifested by an exaggerated sunburn reaction has 
been observed in some individuals taking tetracyclines. Patients apt to be 
exposed to direct sunlight or ultraviolet light should be advised that this 
reaction can occur with tetracycline drugs, and treatment should be discon- 
tinued at the first evidence of skin erythema. Studies to date indicate that 
photosensitivity does not occur with MINOCIN minocycline HCI. 

The antianabolic action of the tetracyclines may cause an increase in 
BUN. While this is not a problem in those with normal renal function, in e 
patients with significantly impaired function, higher serum levels of tetra- 
cycline may lead to azotemia, hyperphosphatemia, and acidosis. 

CNS side effects including lightheadedness, dizziness, or vertigo have 
been reported. Patients who experience these symptoms should be cautioned 
about driving vehicles or using hazardous machinery while on minocycline © 
therapy. These symptoms may atsappear during therapy and always disappear 
rapidly when the drug is discontinued. 

Usage in Pregnancy: (See above Warnings” about use during tooth devel- 
opment.) Results of animal studies indicate that tetracyclines cross the œ 
piacenta, are found in fetal tissues and can have toxic effects on the devel- 
oping fetus (often related to retardation of skeletal development). Evidence 
of embryotoxicity has also been noted in animals treated early in pregnancy. 

Usage in newborns, infants, and children (See above “Warnings” about 
use during tooth development.) All tetracyclines form a stable calcium com- 
plex in any bone forming tissue. A decrease in the fibula growth rate has, 
been observed in prematures given oral tetracycline in doses of 25 mg./kg. 
every 6 hours. This reaction was shown to be reversible when the drug was 
discontinued. 

Tetracyclines are present in the milk of lactating women who are taking 
a drug in this class. 

PRECAUTIONS. As with other antibiotics preparations, use of this drug may 
resuit in overgrowth of nonsusceptible organisms, including fungi. If super- 
infection occurs, the antibiotic should be discontinued and appropriate 
therapy should be instituted. 

in venereal diseases when coexistent syphilis is suspected, darkfield ex- 
amination should be done before treatment is started and the blood serology 
repeated monthly for at least 4 months. e 

Because tetracyclines have been shown to depress plasma prothrombig 
activity, patients who are on anticoagulant therapy may require downwar 
adjustment of their anticoagulant dosage. 

in long-term therapy, periodic laboratory evaluation of organ systems, 
including hematopoietic, renal, and hepatic studies should be performed. 

All infections due to Group A beta-hemolytic streptococci should be 
treated for at least 10 days. 

Since bacteriostatic drugs may interfere with the bactericidal action of 
penicillin, it is advisable to avoid giving tetracycline in conjunction with 
penicillin. 

ADVERSE REACTIONS. Gastrointestinal: Anorexia, nausea, vomiting, diar- 
rhea, glossitis, dysphagia, enterocolitis, and inflammatory lesions (with 
monilia! overgrowth) in the anogenital region. These reactions have been 
caused by both the oral and parenteral administration of tetracyclines. Skin: 
Maculopapular and erythematous rashes. Exfoliative dermatitis has been 
reported but is uncommon. Photosensitivity is discussed above. (See ‘‘Warn- 
ings.”) Renal toxicity: Rise in BUN has been reported and is apparently dose 
related. (See ‘Warnings.”) Hypersensitivity reactions: Urticaria, angioneu- 
rotic edema, anaphylaxis, anaphylactoid purpura, pericarditis, and exacerba- 
tion of systemic lupus erythematosus. Bulging fontanels have,been reported 
in young infants following full therapeutic dosage. This sign disappeared: 
rapidly when the drug was discontinued. Blood: Hemolytic anemia, thrombo- 
cytopenia, neutropenia, and eosinophilia have been reported. CNS: (See 
“Warnings.”) When given over prolonged periods, tetracyclines have been 
reported to produce brown-black microscopic discoloration of thyroid glands. 
No abnormalities of thyroid function studies are known. to occur. i 

DOSAGE AND ADMINISTRATION. Note: Rapid administration is to be avoided... 
Parenteral therapy is indicated only when oral therapy is not adequate or 3 
tolerated. Oral therapy should be instituted as. soon as possible. lf intra, oo: 
venous therapy is given over prolonged periods of time, thrombophlebitis: 
may result. 





ollowed by 2 mg./ke. every 12 hours... - 
: Gee “Warnings.” CI n 
reduction of recommended indio 
wi een doses. pe 
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Iodine Inactivating Agent 
' in Surgical Scrub Testing 


coL Arthur Gross, DC, USA; SP5 Louis Cofone, USA; and 


"SP4 Michael B. Huff, USA, Washington, DC 


-c Fingertip impression cultures of 18 sub- 
i jects and tests with pure cultures of bacteria 
.: have shown that 0.5% sodium thiosulfate in- 
; o hibi bacterial growth up to 100%. The 
> average bacterial colony counts of fingertip 
s of 18 subjects on two culture 
; a without the inactivating agent were 
2i 100.8 and 104.6 as opposed to average 
: counts ct 12.4 and 15.2, respectively, on 
media with 0.5% sodium thiosulfate. Serial 
y -dilutions of pure cultures of bacteria con- 
; d results described above and indicated 
: the predominant inhabitant of skin, 
; ‘Staphylococcus epidermidis, and patho- 
ee genic S ‘aureus are particularly sensitive to 
_ Sodium thiosulfate. It is concluded that re- 
sults of bacteriologic testing of iodine scrub 
rations are misleading if sodium thio- 
te s incorporated into culture media. 





















T the studies of the effective- 
A ness of various antiseptic agents 
Im hand degerming, different sub- 
stances have been used for the pur- 
se of neutralizing these agents. 
uch neutralization is often necessary 
or to or during bacteriologic test- 
T the scrub method under inves- 
n, because the carry-over of 
he antiseptic from hands onto the 
lture media may interfere with the 
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growth of microorganisms, the num- 
ber of which is an indication of the 
efficacy of a particular scrubbing 
method. 

Among many compounds being 
tested and used, preparations con- 
taining iodine were found to be effec- 
tive for presurgical preparation of 
hands and skin degerming. In testing 
these compounds, many investiga- 
tors'* have used sodium thiosulfate 
as an inactivator of iodine. 

In our studies of hand degerming it 
was observed that prescrub cultures 
of material from the fingertips on cul- 
ture medium containing sodium thio- 
sulfate consistently produced much 
lower numbers of bacterial colonies 
than the cultures on the same media 
containing no neutralizer. It was, 
therefore, the purpose of this study to 
determine the effect of sodium thio- 
sulfate on the growth of bacteria that 
may be present on the skin and to 
evaluate the rationale of incorporat- 
ing this neutralizer into the culture 
media. 


Materials and Methods 


This study was divided into three parts: 

Part 1.~Impressions of five fingertips of 
the dominant hand of 14 subjects were 
made on the surface of the Trypticase soy 
agar. Immediately thereafter, the second 


impression of the s same fingertips was ob- 5 








tained, then the third 





‘ and the > fourth, This oo 






















the culture medium the numbe 
organisms on the fingertips was 
changed. 
Part 2.~—All individuals. pa 
the first part and four additional 
comprised the second part. The 
terial from the fingertips of t: 
hand was obtained by contact 
face of culture medium containir 
sodium thiosulfate (crystal, Fish 
fied, ACS, Na.S,0,°5 H,0, Fi 
Co., Fair Lawn, NJ; chemical an: 
Insoluble matter -0.005% 
Nitrogen compounds i 
[as N] 
Sulfate and sulfite- 
[as SO,] 
Sulfide (S) 























thiosulfate. The culture mede u 
Trypticase soy agar (Baltim j 
Laboratory, Inc.; Cockeys 
brain-heart infusion age 
tific Co., Fair Lawn, NJ). In ion 
sodium thiosulfate was incorpora 
both media and its effects tes 
same- manner as-described aboy 
tact plates in parts 1 and 2 were 
aerobically at 87 C for 48 h 
ined after 24 and 48 ho 
from the oe oe 












































1.2 x 10° 


‘able ‘9 Comparison of Colony Counts of Four Consecutive Fingertip 
Impressions on Trypticase Soy Agar 


Bacterial Count 











































Plate No. 
iS eae Highest-Lowest 

2 3 4 Count Ratio 
49 57 31 2.1 
37 21 26 1.8 
34 15 24 2.3 
36 22 23 1.6 
71 57 46 2.0 
72 116 97 51 2.3 
168 205 217 222 1.3 
158 174 141 117 1.5 
5 13 42 26 8.4 
28 20 49 73 3.6 
17 18 14 2.5 
94 135 136 1.4 
12 29 10 2.9 
3 7 9 3.0 
152 172 210 1.4 
101 119 192 2.1 
39 60 61 2.0 
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aureus. ATCC 12600, S epi- 
TCC “44990, Escherichia coli 


Corynebacterium verosis 
9016, and three strains of S epider- 


rticipating in this: study were 
aliquots of se- 












shown in Table 1 represent the average of 
three readings. 


Results 


Part 1.—Four consecutive cultures 
from the five fingertips of both the 
left and right hand (Table 2) have 


shown that the bacterial counts var- 
; ied, but the differences could be con- 






ony counts were 


) 8.4 with 21 ratic 
xceeding 2.3. This value of 
represents the mean of 28 rati 


“the basis of these results it was con- ee 






cluded that obtaining two consecutive 


purpose of determining the inhibitory 
effect of sodium thiosulfate was justi- 
fied, provided the differences in 
counts exceeded those described 
above. 

Part 2.—The effect of sodium thio- 
sulfate incorporated into two culture 
media is shown in Tables 3 and 4. It 
is evident that bacterial growth on 
Trypticase soy agar (Table 3) was in- 
hibited markedly by 0.5% sodium thio- 
sulfate. Contact plates of one subject 
(No. 2) only exhibited insignificant 
reduction (16.7%) of the colony count. 
Two subjects (10 and 14) showed a . 
27.6% and 56.4% reduction, respec- 
tively, but in all other 16 participants 
bacterial colony counts decreased 
88.5% to 100%. In five cases this inhi- 
bition was complete (100%). The aver- 
age colony count on culture medium | 
without the neutralizing agent was 
100.8 as compared to only 12.4 col- 
onies on medium with the neutralizer. ©- 
This represents an average of 84.8% 
reduction. ai 

Addition of 1% sodium thiosulfate `` 
to Trypticase soy agar (Table 3) re- 
sulted in similar bacterial growth in- 
hibition as described above. The count 
of one subject (No. 16) showed a re- 
duction of 43.3%; otherwise the reduc- 
tion ranged from 81.8% to 100% with 
an average of 92.1%. 

Since many investigators have 
been using brain-heart infusion agar 
for bacteriologie testing of various 
scrub methods, it was essential to de- 
termine whether the bacterial growth 
inhibition shown on Trypticase soy — 
agar with sodium thiosulfate could 
also be observed on brain-heart infu- 
sion agar with the same inactivator. oe 
Table 4 shows that bacterial colony _ 
counts were reduced by 49.6% to 100% 
as a result of addition of 0.5% sodium 
thiosulfate with an average of 88.5% . 
reduction. 

Similarly, as would be expected, in- 
corporation of 1% sodium thiosulfate 









-into brain-heart infusion agar had an 


ffect. The col- i 
ced by 80%. to : 
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cultures from the fingertips for the. 











evidensed byt the reduction of colony 
. counts of gram-positive microorga- 
nisms on medium containing sodium 
thiosulfate, the Ee of bacteria 








: among different ‘strain of the same 
species. The ATCC culture of S epi- 
dermidis was less sensitive than the 
strains ef the same microorganism 

< isolated from three participants in 

è this study. Corynebacterium zerosis, 

<- another inhabitant of the skin, was 
inhibited to a much lesser degree. 

*. Counts of S aureus, gram-positive 

pathogenic organism, were reduced 
about 600 times. Growth of gram- 
negative bacteria, E coli, and P 
<o Geruginosa was not inhibited by so- 
z dium thiosulfate. 


Comment 





“Results of the first experiment 
clearly indicate that bacterial popu- 

_ lation on fingertips varies quan- 
3 titgtively among individuals. This 
_ finding is in agreement with the ob- 
servations reported by Bernard! and 
Dineen.’ There are also quantitative 
ifferences in the population of skin 
ria between right and left hand 
ë same individual. Great vari- 
ons shave also been observed in the 
me individual on different days and 
ven on the same day. Of great inter- 
st is.also the fact that on as many as 
Tour consecutive cultures of material 
m. fingertips, the changes in the 
umber of bacteria were not greatly 
ecreased. This should be kept in 
mc when interpreting the results of 
ical scrubs by means of contact 
s: The counts thus obtained 
üld not be considered to represent 
he cotal number of microorganisms 
the tested area since the first con- 
act with the medium surface does 
ot transfer all microbiota that may 
resent on fingertips. It is be- 
however, that the contact 
used by us and others is still a 
ation of the relative bacte- 






































- 100% hen compared with the counts : 








-Table —Comparison of Colony c Counts of Face ip Impres: 
-Soy Agar. T SA) With and Without Sodium Thiosul fa 






"Bacterial Count 















TSA F 0.5% 
Na:S,0; 
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Reduction 
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Table 4.—Comparison of Colony Counts of Fingertip Impressions on Br 
Heart Infusion Agar (BHIA) With and Without Sodium Thiosulfat 






Bacterial Count 


BHIA + 0.5% 
Na:S:0: 


Bacterial Count. 


% BHIA+1% - 
Reduction BHIA : 
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rial concentrations on hands, espe- 
cially when it is used for comparison 
of results of different surgical scrub 
methods. 

The addition to the culture media 
of substances intended to neutralize 
the antiseptic agent that might be 
carried over from hands to the media 













pear to be in dis- 
ndings by others.>* 
igh prescrub colony 
ce the methods were 


ed in parts 1 and 2 of this 
Average colony counts of im- 
f five fingertips, as re- 

dì ese investigators, ranged 
m 75 to 427. Those values are com- 
is study’s microbial 


ing agent. However, in our 
ants the impressions of the 
ngertips on the culture medium 
5% to 1.0% sodium thiosulfate 
sntly resulted in much lower 
n average not exceeding 15.2 
bles 3.and 4). Of course, if 
robial. growth inhibition by 
iosulfate incorporation into 
re medium could have been 
ated for prescrub testing of 
iere is no reason not to 
at the same effect would re- 
jostscrub and postoperation 


ry effect of sodium 
ulfate on bacterial growth has 
mfirmed by serial dilution of 
tures (Table 1). The pre- 


_. thiosulfate into the culture media to 
“inactivate iodine must, therefore, be 


pa y 
agent tested. Pa 
was another microorg: 


questioned. The possible advantage 
of the iodine inactivating property of 
this agent should be reconsidered in 
view of results described. This is par- 
ticularly true since the protein pres- 
ent in the culture medium has the 
ability to inactivate free iodine.” 

It should be added, however, that 
conclusions from this study are appli- 
cable to the fingertip impression 
method only. Whether or not the use 
of sodium thiosulfate in such surgical 
scrub testing methods as serial basin 
technique, hand washings, and post- 
operative glove sampling may have 
similar marked inhibitory effects on 
microbial growth cannot be an- 
swered. It appears, however, that the 
results may be affected if the sam- 
pling fluids are analyzed for the pres- 
ence of microorganisms on either 
pour or spread plates containing so- 
dium thiosulfate. 

It should also be kept in mind when 
comparing the effectiveness of vari- 
ous antiseptic agents used in surgical 
scrub that lower postscrub and post- 
operation counts of bacteria may be 
rather the result of the inhibitory ef- 
fect of an inactivating agent incorpo- 
rated in the culture media than an 
indication of superiority of one anti- 
septic agent over another. 
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ibramycin® Hyclate (doxycycline hyclate) and 
bramycin® Hyclate I.V. (doxycycline hyclate for injection) 
BRIEF SUMMARY 
ne rented: In persons hypersensitive to any of the tetracy- 
ines. 
arnings: Use of tetracyclines during the last half of precnancy, in- 
id childhood to the age of 8 years may cause permanent 
tion of developing teeth. This is more commen during 
rm use of the tetracyclines but has been observed following 
id short-term courses, Enamel hypoplasia has also been re- 


orming tissue. Fibula growth has been decreased in prematures 

iven oral tetracyclines 25 mg./kg. q. 6 h., but this reaction was re- 

ersible when the drug was discontinued. 

The antianabolic action of the tetracyclines may cause an in- 

reass in BUN. Studies to date indicate that this does not occur 

a signiticant degree with the use of Vibramycin in patients with 
d renal function. 


ent of the physician, it is essential for the welfare of fhe patient. 
_ Animal studies indicate that tetracyclines cross the placenta, are 
in fetal tissues and can have toxic effects on the eeveloping 
vidence of embryotoxicity has also been noted in animals 
arly in pregnancy. 
1e use of Vibramycin Intravenous in children under 8 years is 
‘recommended because safe conditions for its use have not 
en established. 
‘etracyclines are present in the milk of lactating women who are 
king a drug in this class. 
e ons: Overgrowth of nonsusceptible organisms may occur, 
ng fungi. If such superinfections are encountered, discon- 
ue Vibramycin and institute appropriate therapy. 

venereal disease when coexistent syphilis is suspected, a dark- 
id axamination-should be done before initiating therapy. Conduct 
y serological tests for at least 4 months. 

tetracyclines depress plasma prothrombin activity, pa- 
anticoagulant therapy may require downward adjustment 
ticoagulant dosage. 
-term therapy, conduct periodic laboratory evaluation of 
stems, including hematopoietic, renal and hepatic. 
t all Group A beta-hemolytic streptococcal infections for at 


ng doxycycline with penicillin because of possible inter- 
nicillin activity. 
aluminum, calcium, or magnesium impair 
id not be given concomitantly to. patients taking 


nausea, vomiting, diarrhea, glossitis, 


Le o o m m 
or I ection Equivaient to 100 mg. doxycycline 
j with 480 mg. ascorbic acid 


The once-a-day intravenous antibiotic 
: The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subsequent 
daily dosage is 100 to 200 mg. depending upon the severity of infection, 
with 200 mg. administered in one or two infusions. 


A semi-synthetic tetracycline hyclate 


hyclate 





dysphagia, enterocolitis, inflammatory lesions (with monilial over- 
growth) in the anogenital region, maculopapular and erythematous 

rashes, exfoliative dermatitis, photosensitivity, urticaria, angio- 
neurotic edema, anaphylaxis, anaphylactoid purpura, pericarditis, 
exacerbation of systemic lupus erythematosus, hemolytic anemia, 
thrombocytopenia, neutropenia and eosinophilia have been re- 
ported. Prolonged administration of tetracyclines may produce 

brown-black microscopic discoloration of thyroid glands, No. ab- 
normalities of thyroid function studies are known to occur. Bulging 

fontanels have been reported in young infants on therapeutic dos- 
age but disappeared when the drug was discontinued. A dose- 
related rise in BUN has been reported. 

Oral Adult and Children’s Dosages: See the Vibramycin Oral pack- 
age insert for recommended dosage schedules for adults and 

children. 

intravenous Dosage and Administration: Note: Rapid administration 

is to be avoided. Parenteral therapy is indicated only when oral 

therapy is not indicated. Oral therapy should be instituted as soon 

as possible. If intravenous therapy is given over prolonged periods 

of time, thrombophlebitis may result. 

The usual dosage and frequency of administration of Vibramycin 
1.V. (100-200 mg./day) differs from that of the other tetracyclines 
(1-2 Gm./day). Exceeding the recommended dosage may result in 
an increased incidence of side effects. 

Studies to date have indicated that Vibramycin, at the usual rec- 

ommended doses, does not lead to excessive accumulation of the 
antibiotic in patients with renal impairment. 
Intravenous Adult Dosage: The usual dosage of Vibramycin LV. is 
200 mg. on the first day of treatment administered in one or two in- 
fusions. Subsequent daily dosage is 100 to 200 mg. depending on 
the severity of infection, with 200 mg. administered in one or two 
infusions. 

in the treatment of primary and secondary syphilis, the recom- 

mended dosage is 300 mg. daily for at least 10 days. 
intravenous Children's Dosage: The recommended dosage schedule 
tor children weighing 100 pounds or less is 2 mg./lb. of body weight 
on the first day of treatment, administered in one or two infusions. 
Subsequent daily dosage is 1 to 2 mg./ib. of body weight given as 
one or two infusions, depending on the severity of the infection. For 
children over 100 pounds the usual adult dose should be used. (See 
“Warning” Section for Usage in Children.) 
General: The duration of infusion may vary with the dose (100 to 
200 mg. per day), but is usually one to four hours. A recommended 
minimum infusion time for 100 mg. of a 0.5 mg./mi. solution is one 
hour. Desired concentrations of the final solution should be 0.2 
mg./ml. to 0.5 mg./m!, Concentrations below 0.1 mg./ml. or above 
1.0 mg./ml. are not recommended, Therapy should be continued for. 
at least 24-48 hours after symptoms and fever have subsided. The 
therapeutic antibacterial serum activity will usually persist for 24 
hours following recommended dosage. 

Intravenous solutions. should not be injected intramuscularly nor 
subcutaneously. Caution should be taken to avoid the inadvertent 
introduction of the intravenous solution into the adjacent soft-tissue. 

More detailed professional information available on request. 
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` Nonmucesal serotonin levels as well as 
"Mucosal and blood levels were correlated 
<- with motility of the anoxic canine small in- 
@. testine. Motility of the smail intestine in the 
» second hour of anoxia increased signifi- 
cantly as compared with. that of the first 
e hour. Nonmucosal serotonin was accumu- 
dated: during anoxia, whilé mucosal serotonin 
__ temained sear control levels. 
és The 29% mean increase of the nonmuco- 
» sal serotonin was hardly enough to account 
“for the increase in motility during anoxia. 
seh The data suggest that other substances that 





“muscle fiber and may be released from the 
anoxic intestine. 


Ithough the intestinal pace- 
<k de maker appears to be in the lon- 
- gitudinal musele, * the myenteric 
“plexus may raise the excitability and 
a regulate the level of the tone‘ of the 
ogenic system by releasing trans- 
_ mitter ‘substances such as acetylcho- 
_line* and serotonin.’ 
The almost complete depletion of 
mucosal serotonin does not abolish 
_ the reflexes’ and it thus appears that 
mucosal serotonin is not essential for 
intestinal motility. Evidence has ac- 
cumulated that indicates that non- 
osal serotonin is associated with 
neural elements of the myenteric 
us’ Furthermore, the rate of 
rotonin turnover in the myenteric 
plexus appears to be much greater 
than that in the mucosa. 
> On the other hand, it has been ob- 
rved that anoxic injuries lead to an 
Ince 
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_ Nonr l cosal ‘Serotonin ir in 
: Motility of the Small Bowel 


: When Subjected to Acute Anoxic Trauma 
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increase in the number and amplitude 
of the electrical spike potentials of 
the intestine, an increase in the dura- 
tion of the burst of spike activity,” 
and an increase in motor activity." 

The present investigation was de- 
signed to study the relationship be- 
tween levels of nonmucosal serotonin 
and the motility of small bowel in the 
dog subjected to anoxic trauma. 


Method 


The experiments were carried out on 
adult mongrel dogs weighing 25 to 30 kg 
(55 to 66 Ib). All animals were anesthetized 
with thiopental sodium (25 mg/kg). Six 
dogs were studied in each group. 

The first group of experiments was per- 
formed on dogs which were not subjected 
to anoxic procedures. A 5-cm segment of 
the jejunum, 20 cm distal to Treitz’s liga- 
ment, was excised through a midline inci- 
sion in the abdominal wall. Immediately 
before exicision, the jejunum was perfused 
with.1,000 ml of heparinized normal saline 
via the superior mesenteric artery at a 
pressure of 120 cm of saline. 

In the second group of experiments, the 
superior mesenteric artery was occluded 
near its origin from the aorta with an 
atraumatie vascular clamp for 120 min- 
utes. At the end of the period of occlusion, 
the jejunal segment was excised in the 
same fashion as group 1. 

In the third group, the superior mesen- 
teric arterial occlusion was performed as 
in the previous group. The vascular clamp 
was released at the end of 120 minutes of 
occlusion. In addition blood samples were 
drawn from a catheter inserted into the in- 
ferior vena cava via the femoral vein, prior 
to occlusion, one hour after occlusion, be- 
fore declamping and one hour after de- 
clamping. The jejunal segment was excised 
one hour after release of the vascular 


clamp in- the same manner as in the two- Vasc 
previous. groups of doga., In this ‘group, sia 


„increase. One hour afte 








electrical savit and intral 
sures were recorded simultaneous 
a recording system. U: pol i 





num and jejunum. An 
tached 1 to the serosal s gu ; 












































stomach aan a smal gastrost 
advanced to a point in the 
distal to the ligament of Tr 
ence electrodes were placed on 
aspect of the thigh. Intralumina 
in the jejunum were monitored 
neously by means of this balloo 
was inflated with 5 to 6 ml of ar ; 
nected to a strain gauge by r) 
polyethylene tube. The polyethyl 
was fixed to the gastric wall by. su 
the gastrostomy. The duodenum an 
nal electrodes were attached t 
tive inputs of electrocardio: 
amplifiers. 

Pressure activity in each 30- 
riod was expressed in the’terms 
ity index (MI). The MI was re 
one hour quantity of work, or 
work per hour. The individu 
waves were integrated by 
their half-height by their dura: 
tegrated values for the individua 
waves were accumulated over 
period. The results were then multi 
two to express the motility index 
hourly basis. 

The submucosal and cireular layers 
the excised jejunal tissues were sepa) te 
carefully by means of a scalpel. Tis 
specimens and samples of. blood. were 
mediately processed to measare oto 
by the method of Maickel and Mil 
Anden and Magnusson,” . 





Results 





The levels of mucosal and nonr i 
















addition, the blood levels of $ 
observed in the third g 
are also shown in Fig 1. A 

perior mesenteric artery ‘ 
for two hours, the mean 
mucosal serotonin. showed 
of 29% over the control 
mucosal serotonin. showed 






























" greups 1 through 3 in order, left to right. 
-~ dicates change of serotonin level in 
“resænts superior mesenteric arterial 
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: Seconds 
Electrical and mechanical activity of intestine at end of first hour of SMAO. 









recordings cf the intestine before su- 
perior mesenteric artery occlusion, at 
the end of the first and second hours 
ec of ocelusion of the superior mesen- 
d of the two-hour period of vas- :teric artery, and one hour after its re- 
i emai “lease in the third group of dogs are 

hi shown in Fig 2 through 5, respec- 

tively. The changes in electrical activ- 
ity observed in the third group of 


6% and 71% of the control values, re- 
ively... ig AN 

mean blood serotonin level de- 

d to 85% of the control levels at 














sal, mucosal, and blood serotonin 
graphs. show. serotonin levels in 
ine graph (bottom) in- 
iad of group 3 (SMAO rep- 


Fig 2.—Typical electrical and mechanical activity of intestine before SMAO. 
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dogs are shown in Tables 1 and 2. 

The frequency of slow wave activ- 
ity of the jejunum decreased signifi- . 
cantly (P<.01) during the two-hour 
period of superior mesenteric artery 
occlusion; however, it returned to the 
control level within one- hour after 
the release of the vascular occlusion 
(Table). The slow wave amplitude of 
the jejunum did not show significant 
changes. 

Spike activities of the jejunum ob- 
served before, during and after supe- 
rior mesenteric arterial occlusion are 
listed in Table 2. The mean value of 
the maximum amplitude of spike ac- 
tivity was decreased during vascular 
ocelusion. However, 30 minutes after 
release of the occlusion, the ampli- 
tude of spike activity recovered and 
showed the highest value. The aver- 
age number of spikes in each burst of 
spike potentials was decreased signif- 
icantly (P<.01 at 30 minutes and 
P<.05 at one and two hours after su- 
perior mesenteric arterial occlusion) 
during the anoxic period, although it 
returned to control levels after re- 
lease of the occlusion. The number of 
slow waves which had spike activity, 
within one-minute periods, was also 
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e Fig 4, —Eleetricat and mechanical activity of intestine at end of second hour of SMAO. 
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Fig: §,~Electrieal and mechanical activity of intestine one hour after release of SMAO. 


_ significantly decreased during the 
anoxic pericd. 
The motility index of the jejunum 
ummarized in Fig 6. During the 
heur of superior mesenteric ar- 
1 ceclusion, the work index of the 
e jejanum decreased signifi- 
ly. however, during the second 
- hour of anoxia it increased, returning 
“to control levels. Thirty minutes fol- 
lowing relzase of the occlusion, it 
_ again decreased but in the following 
30-minute veriod, it again returned to 
: central level. This change ap- 
red as an integrated result of 
Ss o the number of contrac- 
ximum pressure, and dura- 
eh contraction (Fig 7 























Comment 


In 1958, Bulbring and Lin“ showed 
that serotonin applied to the mucosal 
surface of the intestine stimulated 
afferent nerve endings, initiating the 
peristaltic reflex, and that serotonin 
was released from the mucosa when 
intraluminal pressure was applied. 
Similar findings were reported from 
this laboratory. These findings ap- 
pear to suggest that deformation of 
the enterochromaffin cells situated at 
the base of the mucosal epithelium in 
response to the physiological increase 
of intraluminal pressure might cause 
release of serotonin which, in turn, 
might stimulate adjacent mucosal sen- 


sory Feceptons and facilitate the peri- 
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represent mean + standa d 
T Significant at P <. o1 i 
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staltic reflex. 
The almost complete deple 
mucosal serotonin’ or remov 
mucosal layer does not inh 
staltic activity.” Furtherma 
luminal and serosal serote n 
duces effects in serotonin-de 
rats similar to those in the M 
and control animals.’ 
The site of the serotonin re 
has been investigated by ea 
vestigators.'* It has onl: 
cently, however, that nonma Sa. 
otonin accumulated in nery 
because it is very small i 
as compared with mucosal 
Brownlee and Johnson” c 
that serotonin activates. s 
ceptor sites on the intramu 
asympathetic ganglion celis. Gers 
and his associates’ found. tritiated 
otonin accumulated in nerve endin 
in the myenteric plexus after the a 
ministration of a tritiated precur 
of serotonin. Later, Bulbring a 
Gershon* showed that the ability 
store and synthesize serotonin: 
pears to be limited to the endi: 
the myenteric plexus anc no se 
nin may be found in the submu 
plexus after injection of hyo 
ytryptophan. There is. also 
which suggests that release of end 
nous serotonin i is the mies f ac 
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ments show that. ‘he m: 
nonmucosal serotonin 





= No. of Slow Wave 
inal Sees = With Spike/Mi 
2,640.19 = -10.5*1.09 
--0.5+0.20* . 
E: Wee 1.6+0.38* 5.5+1.64* 
70310.07 2.0+0.33 5.1+ .98* 
. 0.30+0.31 T 1.3+0.45t 3.1+1.23* 












2.10.43 8.8+1.96 
2.0+0.33 11.0£1.92 
























+ Significant at P <.05 in comparison to control. 










Mechanical Activity of Jejunum (N=6, mean + SE) 





: Motility index of Jejunum 


(N=6, mean + SE) 
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(No./min) 8 é 
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ity index of jejunum before, during, and after anoxia (Seconds) 
nificant with P <.01 as compared to contro! value; 
motility index, see text). 
nains- essentially at con- 
n the other hand, the 0 30 60 90 120 150 180 
Minutes 


t the jejunum in the sec- 
of anoxia was significantly Fig 7.—Mechanical activity of jejunum before, during, and after”. 
D th at of the first hour. ey (*signifies significant with P <.05 as compared to control oe 
















tractile frequency indicates that the anoxia, but with restoration ofthe: 
level of the resting tone of the anoxie oxygen supply, the original sensi- 
intestine was greater than that dur- tivity of the ileum gradually re-. 
ing the preanoxic and postanoxic in- turned. It is not yet understood, 
mtractile frequency jury periods. however, whether the synthesis 0: 
identally with the As anoxia is prolonged, the intesti- serotonin is increased or whether the — 
‘slow electrical — nal muscle might change its threshold degradation of serotonin is inhibited 
ESSE to the neuromyal transmitters or the at the nerve endings during anoxia. 
ganglion cells might alter their ex- Our data does not provide con- 
: ility. Day and Vane” showed clusive evidence which would explain 
ratio in the response of — the mechanism responsible for the ob-. 

ileur rotoni erved increase in intestinal motility. 

- However, it is pos d 
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ia abélishes the excitability. of 
rvous tissue, the observed ac- 


- might net be enough to increase the 
motility of the anoxic intestine, un- 
_ less musele receptors are exquisitely 
< sensitive. Accordingly, the release 
of smocth muscle stimulating sub- 
_ stances such as histamine, acetylcho- 

line, or bradykinin which act directly 
in the muscle fibers is suggested, be- 
cause the response of the small intes- 
tine to these substances is hardly 

_ affected under anoxic conditions.” 

Kobold and Thal” suggested that pro- 

_teolysis due to pancreatic proteolytic 

` enzymes and bacterial products may 
be responsible for the release of these 

© substances. 
Transient stimulation of peristalsis 

_ by seretonin, followed by inhibition 

has usually been observed in human 

¿jejunum dog jejunum,” rabbit 

» jejunum, +” guinea pig ileum, #27 

and rat duodenum and terminal ile- 

< um’ In human gut studied in vitro, 

- however, the relaxant action has been 

noted as predominant.” Other inves- 

_ tigators™ showed that in patients, 

` serotonin stimulated upper and lower 

_ small intestine but inhibited the colon 

and stomach. The longitudinal muscle 

of the rat gut appeared to be exquis- 
~ itély sensitive to serotonin, so that 

_ strong, maintained contractions were 

produced by serosal as well as intra- 

_ luminal serotonin. 

On the other hand, serotonin con- 
tracts the guinea pig ileum by act- 
ing mainly on nerve tissue. Smooth 

muscle receptors were of negligible 

importance in eliciting the usual re- 
sponse.” In the guinea pig stomach 
serotonin has no action on the smooth 
uscle, but acts exclusively through 
e neural tissue and it is a stimulant 
f inhibitory as well as excitatory 


























‘There is now evidence for the exist- 
ence of two distinctly different kinds 
of inhibitory innervation. One is the 
_ extrinsic, adrenergic, sympathetic in- 
ervation. The other is intrinsic in- 
olving ganglion cells situated in the 
emural neural plexus.“ Adre- 
¢ fibers are found within both 
yenteric and submucosal plexus 
ind blood vessels, while the ser- 









cumulation of nonmucosal serotonin 








otonin-co! 


ferent nerve endings, but both excita- 
tory and inhibitory ganglion cells-as 
well as both layers of smooth 
muscle.** 

Therefore, the nature of the re- 
sponse of gastrointestinal tract to 
serotohin apparently depends on 
which of the muscular and antago- 
nistic nerve components is dominant. 
These components may be different in 
various parts of the gastrointestinal 
tract, and probably vary from species 
to species. 


This investigation was supported by a grant 
from the John A. Hartford Foundation. 
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Intestinal 
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An experimental surgical procedure was 
initiated to retard intestinal transit and to 
improve absorption in the remaining bowel. 
The results of creating mucosal folds in 
ven surviving dogs showed that stea- 
torrhea was diminished and intestinal transit 
„was prolonged. More work is needed to con- 
firm the usefulness of the procedure. 


ical and experimental studies 
J have shown that loss of more 
han 80% of small bowel length causes 
severe functional and metabolic dis- 
ders, such as diarrhea, weight loss, 
dosis, and protein, fat, carbohy- 
nd vitamin B,, malabsorption, 
ventually can produce mega- 
c anemia.'” 

studies on the metabolic con- 
uences of fast bowel emptying 
ind on various methods of preventing 
ccelerated intestinal transit have 
een published, but no satisfactory 
olution to the problem has been 
found.“ 
We initiated this experimental 
udy with the hope of finding a more 
adequate method to retard intestinal 
transit and to improve absorption. 


Material and Method 


Fourteen mongrel dogs, of both sexes, 

weighing from 13 to 20 kg (28.7 to 44.1 lb) 

after deparasitization and triple vaccine 

dministration were placed in metabolic 
es for several days until stabilization 
‘obtained. 

ie animals were fed with an artificial 
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dog food (amino acids, gluten, and vita- 
mins) and water ad libitum. Ingested food, 
stools, urine, and body weight were mea- 
sured daily. 

Determination of fat in the stools was 
done on successive days. Vitamin B,, and 
p-xylose absorption tests were performed 
in order to measure intestinal transit time. 

Technique.—With the dogs placed under 
general anesthesia with thiopental sodium, 
80% of the small bowel was resected in all 
animals, preserving the ileocecal valve and 
the jejunal portion proximal to the duode- 
num; continuity was reestablished with 
termino-terminal anastomosis. In all but 
four dogs, which served as controls, a 
mucosal fold was made at 15 cm from the 
anastomosis as follows: the seromuscular 
layer was detached from a 4-cm segment 
and after invaginating the denuded mu- 
cosa into the intestinal lumen, the raw 
edges of the sectioned layers were sutured 
with separate stitches (Fig 1). 

Two weeks later all the preoperative 
studies were repeated on the surviving 
dogs. Histologic examination was carried 
out on autopsy and surgically resected ma- 
terial. 


Results 


In both groups as soon as feeding 
was resumed, diarrheic stools oc- 
curred which disappeared in the 
treated animals during the second 
week; in contrast, in all but one ani- 
mal in the control group, diarrhea 
was present until death. 

Nutrition in the control group was 
insufficient; the animals lost weight 
rapidly. They were dehydrated and 
died as the result of these problems or 
from pneumonia. Survival time was 
from four weeks to 2% months for 
three animals, and 5 months for one. 

The treated animals also lost 
weight during the first two weeks 
and showed several degrees of malnu- 


trition, but less marked than in the 


control group, and they recovered 
goon. Five survived more than five 
months; the other animals were Stud- 
ied anatomicopathologically, two dûr- 
ing the seventh month and the others 
at eight and nine months. 


Fig 1.—Resection is done by detaching seromuscular layer. 


After invaginating denuded mucosa, raw edges were sutured. 


tal General, Centro: Médico Nacional, Mexico, 
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animals «normal, jess than 5 gm) and, in contrast, 22 gm in con- 
trols; at tour weeks, 8 gm in treated group and 17 gm in controls. 


Fig 4.—After 80% enterectomy, bar- 
ium meal reached cecum in 45 minutes. 


Hours 


omo Study Animals 
se Control Animals 


Fig 3.—p-Xylose absorption. 


Fig 5.—Intestinal transit in treated animals 
took from 90 to 160 minutes. Arrow shows. mù- 


cosal fold site. Note proximal loop dilatation 





Fat excretion in the stools of the 
treated dogs increased during the 
first weeks, but thereafter it dimin- 
ished in variable degrees. The great- 
est fat loss was seen in the control 
group and it persisted until death 
‘ig 2). Serum protein values were 
-unchanged in the first group, but di- 
| minished to less than half in the con- 
“aro p. 
The level of vitamin B,, excretion 


. 





















in the urine at 24 and 48 hours was 
zero. Hemoglobin levels diminished in 
all animals, the lowest value being 10 
gm/100 ml. 

Results of p-xylose absorption mea- 
surements were quite altered in the 
control group. The treated group 
showed few alterations, except in one 
animal who showed deficient absorp- 
tion with urinary excretion level of 
0.53 gm (Fig 3)... 


The barium meal intestinal t 
time, from the stomach to th 
colon, in the intact animal was from. 


In almost all the dags with the n 
sal fold, the proximal intestin: 
showed several degrees of 


< Fig 6.—Invaginated mucosal fold two months after procedure. 


Fig 8.—Mucosal fold reduction forming fi- 
“brous wall ring. 





< but there were neither prolonged de- 
tention nor obstruction signs (Fig 5). 
`` Macroscopic study was carried out 
during intervals of two, six, and eight 
‘months. The remaining bowel was di- 
lated and hypertrophic. The segment 
with invaginated mucosa showed in- 
creased volume and consistency; signs 
-of inflammation were present in re- 
cent. cases. 

The macroscopic study of intestinal 
lumen. showed progressive reduction 
of the invaginated mucosal fold to 
one third or one fifth of its original 
-= size; in two cases it looked like a circu- 
lar mucosa wall (Fig 6 through 8). The 

“proximal opening of this fold was in- 
- fundibular and smooth with a diame- 
ter of 5 mm; proximal intestinal lu- 

-men was slightly dilated (Fig 9). The 

distal opening was irregular with 
rough edges and a smaller diameter 
(Fig. 10). 

Biopsy specimens of jejunum proxi- 
mal. to: the mucosal fold showed: hy- 
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Fig 9.—Mucosal fold proximal orifice. 





perplasia of villi, caliciform cells, and 
main cells; muscular layer and muscu- 
laris mucosa were hypertrophic. In 
the distal segment the caliciform cells 
were hyperplastic also, but the villi 
were smaller. 


Comment 


The four control animals with an 
80% enterectomy suffered diarrhea; 
results of all the tests were altered in 
three of them and these died within 
60 days; the remaining animal sur- 
vived five months and although he 
showed the same alterations at the 
beginning, these disappeared. When 
he eventually died from pneumonia, 
he weighed only 1 kg less than he had 
initially. Of the seven animals who 
survived in the treated group, five 
maintained good nutrition. 

In the first place, one has to take 


: into consideration the individual tol- 


erance of each animal, and in the sec- 
ond place, compensatory mechanisms 





Fig 7.—Invaginated mucosa lumen. 


Fig 10.—Mucosal fold distal orifice. 





that occur after an ample enterec- 
tomy. Such mechanisms are increased 
absorption ability of the remaining 
bowel through wall hyperplasia and 
also perhaps what has been called co- 
lon “intestinalization,” which means 
absorption of products that in normal 
conditions are not absorbed at this 
level. 
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The effect of endotoxin shock on the dis- 
ribution of gastric blood flow was measured 
| radioactive microspheres in a swine 
sss ulcer model. Ten piglets were shocked 
with intravenously administered Esche- 
` fichia. coli endotoxin and compared with six 
controls. Blood. flow was calculated before 
and after shock by assaying 2-cm square 
sections of stomach. Distribution of gastric 
blood flow was analyzed graphically and is- 
oe chemic wegions were compared to ulcerated 
areas, Endotoxin caused a redistribution of 
. aiie blood flow which did not parallel car- 
| diac output change. Ischemia was maximum 
ln the corpus where flow per gram decreased 
62.2%. and stress ulcers developed only in 
< this région in all shocked animals. There 
4 no ulcers in controls where gastric 
flow paralleled cardiac output. Endo- 
‘caused a selective regional gastric is- 
chemia unlike the diffuse, patchy flow seen 
lowing hemorrhage. 













































psis precedes upper gastroin- 
testinal bleeding in over one half 
£ stress ulcer patients.’ Conversely, 
zastroduodenal ulceration occurs in 
about one third of surgical patients 
with septicemia” Mortality in septic 
vatients with stress ulcer approaches 
6%. 
~ The association of stress ulceration 
nd sepsis is unexplained. Infection 
at: be related to local or systemic fac- 
tors, such as septic erosion of vessels 
or disturbances in the coagulation 
mechanism, which might account for 
leeding. The hemodynamic effects of 
dotoxin, however, suggest that 
icosal ischemia is of prime etiologic 
portance. No previous study has re- 
lated endotoxin shock to both the pat- 
tern of gastric mucosal blood flow and 
_ ulceration, 

-This study quantitates the effect of 
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endotoxin on total, regional, and in- 
traregional gastric mucosal blood 
flow, as measured by nuclide-labeled 
microspheres, in an established swine 
stress ulcer model. The piglet is supe- 
rior to other experimental animals as 
a stress model in that survivors of 
shock uniformly develop gastric ul- 
cers. 


Methods 


Sixteen Yorkshire-Hampshire piglets, 
weighing between 6.0 and 8.0 kg, were 
anesthetized with intravenously adminis- 
tered pentobarbital sodium (12 mg/kg) and 
mechanically ventilated with room air sup- 
plemented with 100% oxygen. Through a 
midline neck incision, the right internal 
jugular vein and the left common carotid 
artery were cannulated with 16-gauge 
polyethylene tubing. The jugular catheter 
was advanced into the right atrium and 
connected to a manometer for measure- 
ment of central venous pressure. The ca- 
rotid catheter connected to a transducer 
and oscilloscope recorded blood pressure. 

A 16-gauge catheter pushed into the ab- 
dominal aorta via a femoral artery was 
connected to a dual infusion-withdrawal 
pump. 

Electrocardiograph leads were im- 
planted subcutaneously to monitor cardiac 
rate and rhythm. Rectal temperature was 
measured with a wire probe thermistor. 
Arterial pH, oxygen pressure (Po,), and 
carbon dioxide pressure (Pco,) values were 
determined at 15- to 30-minute intervals 
using blood gas analyzer. 

When the animal’s vital signs and blood 
gas measurements were stable, the carotid 
catheter was advanced into the left ven- 
tricle as determined by a typical left ven- 
tricular pressure tracing. From 600,000 to 
1,000,000 carbon-plastic microspheres (25 
+ 5p in diameter) labeled with cerium Ce 
141 were injected during a three-second in- 
terval. Prior to injection, microspheres 
with a specific activity of 10 millicuries/gm 
were diluted from stock in 10% dextran 70, 


and assayed for the number of spheres per ~ 


gram. Simultaneously, an integrated blood 


sample was taken from the aorta by the E 


-(CPM) per gram of tissue and CPM : 


withdrawal pump at a rate of 1 
for one minute to measure car 
In ten piglets, hypotensien (a 
blood pressure of 50 mm Hg or less 
induced by the intravenous irje 
colt endotoxin, 3 mg/kg, i in 10m 
Vital signs were monitored a! 
ute intervals for one hoür and then 
minute intervals for two hours. 
Three hours after injection, the 
catheter was again advancec into | 
ventricle and a second dose ol 
spheres (25 + 5p in diameter) Jabe 
chromium Cr 51 was rapidly inji 
fore injection, these microspheres 
specific activity of 10. millievrie p 
diluted in 10% dextran:70, añd ; 
the number of spheres per gran ; 
neously an integrated aortic bl 
was withdrawn to measure card 
Six control piglets were similari 
but did not receive endotoxin. . 
After the second injection 
spheres, all animals were kill 
cardiac potassium chloride. ; 
stomach opened along. the 
ture. Vessels, adipose tissue, an i 
were carefully removed from the 
surface before pinning the stom 
polystyrene tray. The specimen was 
at 0 C for 24 hours to facilitate section’ 
After partial thawing, the body, 
and fundus, easily identifiable in 
were separated. Each region w 
2-em square sections which we 
into preweighed, numbered 
tubes. As each section was 
location was identified on ar 
dence of gross ulceration’ w: 
average of 75 squares was obta: 
each stomach. Individual sections | 
and aortic blood samples were ass 
radioactivity in a dual channel ga 
counter. The “Ce was counted at an e! 
sion peak of 0.146 million elec 
(window range 0.125 tc 0.165) an 
peak of 0.320 million electron vol 
dow range 0,270: to 0:370); Radi 
levels were expressed in counts 


































Shock 


Central Venous Pressure, c 





3 mg/kg 


Hours 


Endotoxin, 


Typical blood pressure response to intravenous endotoxin Fig 2.—Central venous pressure increased 30 minutes after endo- 
g/kg) in. piglets. Compensatory increase in blood pressure 30 toxin administration before steadily declining during shock, but re- 
utes after endotoxin injection preceded stable shock level. Blood mained > 5 cm H,O in controls. e 
re. ali not vary significantly in controls. i 


souleut was calculated by the fol- Total gastric flow, fraction of cardiac tially (mean increase 40 mm Hg) be- 
equation: I output going to the stomach, regional per- fore falling to 50 mm Hg or less. A 
=en centage of total gastric blood flow, and transient compensatory rise also oc- 
mean regional flow per gram were calcu- curred after 30 minutes of hypoten- 


lated for both endotoxin and control pig- BRAE ; a; 
lets. Flow per gram in sections of stomach sion in these animals (Fig 1). Central 



















contammg r was compared to that in Fig 3.—Pig stomach with stress ulceration 
nonulcerated tissue. demonstrated distribution of tissue damage 
following endotoxin shock, Ulceration was 

Results limited to gastric corpus. 


constant rate from the aorta. 
onal, and intraregional gastric Six of ten piglets survived endo- 
Were calculated similarly, with toxin shock. Mortality resulted from 
CPM in the entire stomach, in a myocardial infarction caused by coro- 
on nary occlusion with microspheres. In 
tterns of blood flow distribution four surviving animals blood pressure 
the antrum, body, and fundus were decreased immediately after injec- 
nalyzed graphically after calculating the tion of endotoxin and, except for a 
of flow per gram in a square section brief compensatory rise one-half hour 
‘tissue to the average flow per gram of later, remained at or below 50 mm Hg 
squares within the same region (flow systolic. In the other surviving two 
tio). The mean flow ratio of a region ar- piglets blood pressure increased ini- 
itrarily was given a value of 1. The range 
w ratios extended from 0 to 2 and was 
ed into intervals of 0.1 units. Tissue 
res within each region having a flow 
e same interval were grouped 
percentage of total regional 
at each group comprised was cal- 
gael was constructed for each 
























Table 2.—Gastric Fraction 
of Cardiac Output 


Table 1.—Cardiac Index 
(ml/min/kg) 
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"Endotoxin i 15. f : y 58.0 
36.5 
43.3 
47.2 ` t : 
bo (Pig 1 and 2. 


47.8 
Sa developed ulcers. 


41.4 
41.2 
50.4 
42.0 


= groups. The mean a 


index for endotoxin pig 
and the controls (178.0) did 
icantly differ. 
After the three-hour te 
the mean cardiac index de 
47.3% in controls but only. 12. 
endotoxin series. The vari: 
1 oo. i ; : ; ‘ : : diac index was greate 
“2 ; f +60.7%) after three hou 
F E : f ; : ' i 3 toxin shock than for conre 
geo : : ; É ; : to 24.0%). ' 
6 


_6 Gastric fractions of ca 
_ Control are shown in Table 2-A £ 

3 ‘ : : : 3 ; f : crease in gastric fracti 
3 ; ; f ; i i after three hours òf endo 


while only a 6.7% decrease 
the control group after thri 
Endotoxin caused a marked 
tion in the pattern of gasiri 
flow. Changes in regional frac 
total gastric blood flow are s 
Table 3. Before shock, tt 
the stomach accounted for 
47.8% of total gastric blo 
oe means of 28.5% and 23.7% , 
Control : : ; the fundus and antrum, re: 
j After shock, blood flow to tke bod; 
the stomach decreased to 2 mean 
35.6% while flow to the fundi 
_Endetoxin : . . . . antrum increased to mean: 
ecccenwol : : : : and 29.8%. These changes 
: decrease in blood flow to t 


Endotoxin 


enous pressure fell during hypoten- The six animals surviving endo- 
ut increased during the com- toxin shock developed ascites and 
ory rise in blood pressure a gastric mucosal lesions. Five stom- 
achs showed large areas of mucosal 
0, hemorrhage and disruption limited to 
r, nd Fo. between 17 and 32mm___ the body of the stomach (Fig 3). In. 
See the three-hour test period. the other, superficial ulcers 4 to 6 mm- 
in diameter were found in the corpus 
along the greater curvature. Histo- flo 
logic examination showed disruption — squ 
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Distribution of Flow Ratio 


Fig 4.—Left, Flow ratio values evenly:grouped around mean indicated normal distribution of fundic 
blood flow in control piglet. Right, In same animal after three hours of anesthesia, distribution of fun- 
dic blood flow was slightly uneven as indicated by greater spread in flow ratio values about mean. 
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Distribution of Flow Ratio 


Left, Prior to endotoxin shock, this animal had normal distribution of blood flow in gastric corpus, as evidenced by symmet- 


ratio graph. Right, Blood flow distribution in same animal remain 
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Distribution of Flow Ratio 


in the control group. After 
urs of endotoxin shock a dis- 


in tissue sections with ulceration de- 
creased by 64.4%. These changes in 
tissue flow were independent of car- 


‘diac output. 


-Graphic analysis of blood flow dis- 


tribution within each region. of the. 


ed even in corpus after three hours of endotoxin shock. 
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Distribution of Flow Ratio 


sue squares only within the fundus — 
(Fig 4). Flow ratio analysis for the — 
endotoxin series consistently showed _ 
that blood flow was more even in the ~ 
tissue squares of the corpus after 


_ three hours of shock than before (Fig 
_ 5). Less than 50% of tissue squares 


with low flow ratios Gow relative 


blood flow) coincide with areas of u 


ed Uleer/Richardso et | 








: > eeration Fig ~~ Thus it ali: not 
be concluded: that endotoxin induced 
pathy t t ssue ai within eacl 





Comment 


e æsociation between ischemia 
eeration in the gastric corpus 
gless shocked by endotoxin sug- 
_ gests that sepsis-related stress ulcers 
are due to low blood flow. Flow to the 
-antrum.and fundus was reduced by a 
' smaller degree and no ulcers occurred 
- in these regions. The susceptibility of 
~ the body of the stomach to stress ul- 
< ceratior after sepsis has been noted 
‘clinically? 

> Relatively uniform mucosal flow 
¿within each gastric region in the 
endotoxin model is in contrast to 
-the paschy mucosal ischemia found 
< throughout the stomach of piglets 
‘shocked by hemorrhage. In the hem- 
-orrhage model, decreased gastric flow 
“was proportional to cardiac output. 
‘his relationship did not pertain to 
the endotoxin piglets where flow per 
gram decreased by 62.0% in the gas- 
trie corpus compared to a 12.0% de- 
crease in cardiac output. 

s The selective uniform ischemia of 
the gastric corpus in these experi- 
ments is not explained. Noradrenalin 
and serotonin are released system- 
cally during endotoxin shock‘ and 
sumably cause gastric ischemia by 
jpeniag arteriovenous shunts.’ Nor- 
drenalin decreases gastric mucosal 
ow in the body of dog stomachs 
while increasing flow to the submu- 
cosa end muscularis,’ In addition, en- 
otoxin increases vascular sensitivity 
y catecholamines.’ This mechanism 
‘he account. for generalized muco- 
ischemia in the endotoxin piglets 
-eannot explain greater selective 
chemia in the corpus. 

Ulser formation might have pre- 
edeg mucosal flow changes in this 
ud». Platelet congestion has been 
emenstrated following endotoxin 
dmnistration in rabbits? and we 
-noted platelet. plugs in areas of 
quent ulceration in hemor- 
piglets. Conceivably, platelet 
bi could induce pimetate 
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Fig 6.—Gastric map of piglet showing 
relative blood flow in body of stomach 
after three hours of endotoxin shock. Less 
than 50% of ulcers (shaded areas) occurred 
in tissue squares with low relative blood 
flow. (H signifies high flow; N, normal flow: 
L, low flow.) 


ulceration as well as reduce flow. If 
such a mechanism were present, how- 
ever, ulcers would be expected to de- 
velop throughout the gastric mucosa 
and not to be limited to the body of 
the stomach. 

The technique of measuring re- 
gional blood flow with labeled micro- 
spheres is based on the principle that 
distribution of microspheres is pro- 
portional to tissue blood flow. Ru- 
dolph and Heymann’ have shown that 
microspheres are cleared in one pas- 
sage through tissue and that they do 
not alter circulatory physiology. This 
technique has been used successfully 
for measuring regional blood flow in 
the sheep placenta. Error has been 
demonstrated with this technique 
however." It has been determined 
that accuracy is based on the number 
of microspheres present in each tissue 
specimen as well as by the level of ra- 
dioactivity. When fewer than 400 mi- 
crospheres are contained in a counted 
sample, blood flow measurement is 
inaccurate. In our study, we estab- 
lished minimums of 500 spheres in tis- 
sue sections and 1,000 spheres in 
blood samples which was verified by 
assay. 


Conclusions 


1. Nuclide-labeled microspheres 
were used to study the effect of endo- 
toxin on the distribution of gastric 
blood flow in ten piglets. 

2. Endotoxin caused a 26% decrease 
in the gastric fraction of cardiac out- 
put. 

3. The portion of total gastric flow 


going to the corpus decreased by- 


a -o ch 








E and 25.7% in the f 
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4. Tissue flow 


ardit output. M 
(—62.2%) was found in 
stomach where ulce 
was significant but slig 
crease in the fundus (—33.: 
the antrum (—35.9%). 
5. In four . unshock 
changes in tissue flow per gram pe 
alleled changes in cardiac out 
6. Stress ulcers occurred in th 
tric corpus in all of the shoe 
mals and in none of the centro 
7. In this experime 
where stress ulcer was caused by 
dotoxin, tissue damage appea 
due to selective regional ‘sche 
the gastric corpus unlike the 
but patchy ischemia seen. foll 
severe hemorrhage. 
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Lung Allografts in Calves 








A Correlation of Functional Changes 


With the Histology of Rejection 


John D. Strandberg, DVM; Claro L. Pio Roda, MD; and 


R. Robinson Baker, MD, Baltimore 


A series of experiments in calves designed 
to correlate functional changes in pulmonary 
blood flow with the histology of rejection of 
lung allografts was performed. The changes 
in blood flow to the allograft were detected 
by a scintiscan technique and studied in the 
presence of progressive impairment of blood 
flow to the contralateral lung. The results of 
these experiments indicate that the histol- 
ogy of rejection in the calf varies in degree 
but not kind from that in the dog and the 
baboon. Histologic changes were first seen 
in the alveoli and small vessels and bron- 
chioles. These morphologic lesions of rejec- 
tion were associated with a progressive de- 
cline in blood flow to the allograft which 
began within one to four days and resulted 
in almost complete cessation of blood flow 
to the allograft within ten days. 


he morphologic features accom- 
panying acute pulmonary allo- 
graft rejection have been described 
grossly, microscopically, and by elec- 
tron microscopy’ and by W. R. An- 
derson, T. F. Coulon, T. M. Kiesel, 
W. D. Kelly, R. Hitchcock, and J. J. 
Haglin (unpublished data). The ma- 
jority of these studies have been per- 
formed using dogs and baboons. This 
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paper reports the changes observed in 

a series of pulmonary allografts per- 
formed on calves. Calves have several.: 
advantages as experimental animals 
for lung allografting. The hilar struc- 
tures of a 70-kg (154 lb) calf are ap- 
proximately the same size as those 
encountered in man. In addition, the” 
calf is docile enough that a number 
of x-ray studies and various types of = = 
scanning procedures can be per- oo 
formed without administratio of > 
sedation and with only minimal rê- 
straint. Calves are relatively inexpen- 
sive and in plentiful supply since the 
majority of male calves are slaugh- 
tered shortly after birth. This study 
was undertaken to study the histol- >. 
ogy of lung allografts in calves, to 
compare it with that of other species, 
and to correlate the histologic 
changes with functional changes in 
pulmonary blood flow. 


Materials and Methods 


Eighteen outbred calves (Holsteins and 
Herefords) with an average weight of 70 
kg were used in this. study. Two animals 
were employed in each experiment; the left 
lung of the recipient was excised and dise- 
carded, and the donor animal was killedaf- 
ter removal of the left lung. Following in- 
sertion of the left lung allograft, an 
ameroid constrictor was placed on. the: 
right pulmonary artery. This technique for 
studying blood flow to the allograft in- 
the presence of progressive impairment of 


















-fow to the right lung is described in detail. 
-in another publication. 








è Serial measure _ 
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dihydrostreptemycin sulfate for one week. 
No immunosuppression was employed. 
_ When “he animals died, the thoracic or- 
_ gans were examined grossly and multiple 
specimers of the right and left lungs, 
ronchi, and atria were obtained for histo- 
logic section. These specimens were fixed 
_ in 10% fermaldehyde solution, embedded in 
e- -parafiin, sectioned at 8u, and stained with 
 hematoxylin-eosin with saffron. Selected 
‘sections were stained with Brown and 
, Brenn’s modiãcation of the gram stain or 
© with Massov’s trichrome for differ- 
entiation of connective tissue. 


s Results 


Three animals died within five, 
seven, and eight days of the operative 
procedare. Pulmonary blood flow 
studies on zhe day prior to death re- 
vealed a balanced perfusion ratio be- 

tween the right lung and the left allo- 
-grafted lung with relative flow to the 
left lung near preoperative control 
- values. (Fig 1). At autopsy, the inter- 
nal diameter of the right pulmonary 
> artery-was narrowed to 4 mm (15 mm, 
< formal) by the ameroid constrictor. 
The right lang was collapsed, spongy, 
and pink. Histologic sections revealed 
scattered focuses of viral enzootic calf 
pneumonia and focuses of bacterial 
_. breneaopn2umonia. In addition, focal 
_ areas of old intra-alveolar hemor- 
rhage were seen and hemosiderin la- 
den macrophages were present in 
~ gome alveoli. 
in these three animals, the left 
atria) anastomosis were partially oc- 
cluded by thrombus material. The left 
mg was consolidated, about twice 
ormal size, and reddish purple. The 
zerobular septa were 3 to 5 cm 
thick and had a glassy appearance. 
Fibrinous tags were present on the 
_ pleural surfaces, and 100 to 300 ml of 
___ bloody fluid were present in the left 
pleural space. In addition to the 
thrombus at the site of the left atrial 
astomcsis, thrombi were also pres- 
the larger pulmonary veins. 
histologic section, widening of 
erlebular septa was very strik- 
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mals received penicillin G procaine and 
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Fig 1.—Perfusion ratio of relative blood flow to left lung in calf which died eight days pos! 
operatively with evidence of thrombus formation at site of left atrial anastomosis... 
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Fig 2.—Allografted iung seven days after transplant showing widening of int lot 
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ing (Fig 2). These septa contained 
lymphatic channels distended with 
neutrophils, macrophages, necrotic 
debris, and fibrin. The surrounding 
septal tissues were filled with a pale 
eosinophic material and similar popu- 
lation of inflammatory cells. The 
number of neutrophils varied consid- 
erably from one area to another; in 
many regions the cellular infiltrate 
was composed solely of large foamy 
histiocytes. The changes in the pleu- 
ral and subpleural tissues were essen- 


tially the same as those seen in the 


septa and distended septal lymphatics (hematoxylin-eosin, orig 





inal magnificatio 
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interlobular septa. Fibrinopurule 
deposits were present on the pleura 
surfaces. Eoo 

Within the pulmonary lobules there 
was infiltration of round cells arounc 
the small pulmonary arteries 


3). Some of these cells appeared 
be within endothelial-lined spaces 
presumably lymphatics. Lymphocytes 
were the predominent cell type, but 
plasma cells and macrophages could 
also be recognized. There was no his- 
tologic evidence of damag 





e tip of the donor bronchus was 
in all cases. The larger pul- 
arteries were normal. Fresh 
mbi were present in some of the 
pulmonary veins. Histologic 
-of the donor portion of the 
trial cuff were necrotic, infil- 
ith inflammatory cells, and 
with thrombus material (Fig 


animals lived for 14 to 30 days 
e transplantation procedures. 


, the remainder died. The scin- 
s in all six animals showed a 
| decline in the perfusion of 


one to four days of the graft- 


and plasma cells; alveolar walls congested and alveoli contain amorphous proteinaceous 
vaterial and many large macrophages (hematoxylin-eosin, original magnification, x 270). 


ocedure and peret until 


5). 

At autopsy, all the vascular and 
bronchial anastomoses were intact. 
The right pulmonary artery was nar- 
rowed to an average internal diame- 
ter of 2 mm. Histologic sections of the 
right lung again revealed scattered 
focuses of mild hemorrhage, bron- 
chopneumonia, and viral pneumonia, 
but for the most part were completely 
normal. 

The left lungs were swollen and 
firm with a grayish appearance. Fi- 
brin was present on the pleural sur- 
faces, and 100 to 200 ml of sero- 
sanguineous fluid were present in the 
left pleural space. On histologic sec- 
tion, the changes in the interlobular 
septa of the left lung progressed as 
the postoperative period increased. 
There was evidence of early fibrosis 
adjacent to the necrotic process. 
Large mononuclear cells with ba- 
sophilic cytoplasm and large open 
nuclei resembling immature plasma 
cells were found in these areas. With 
longer periods of survival this ne- 
crotic and fibrotic process within the 
septa extended into the peripheral 
portions of the pulmonary lobules. In 
spite of these severe lesions, the sep- 
tal vascular structures other than 
lymphatics were essentially normal. 
perivascular infiltration of lym- 
lasma cells, and macro- 
hage: present i in ‘the animals which 


Fig 4.—Eight days after transplant, large 
thrombus overlies site of atrial anasto- 
mosis. Recipient atrium viable (left), but do- 
nor atrium completely necrotic (right) 
(hematoxylin-eosin, original magnification, 
x 8). 


died within five to eight days in- 
creased in severity with longer peri- 
ods of survival. These cells were also 
noted in the alveolar walls, and their. 
primary perivascular and peri- 
bronchial orientation was lost as the 
infiltrate spread through the entire 
lobule (Fig 6). The nature of the cell 
population also changed with increas- 
ing time as large plasmacytoid eells ` 
with abundant cytoplasm began to 
appear at approximately two weeks. 
These cells were more numerous 
around the vessels and the bron- 
chioles and also in the alveolar walls 
with longer periods of survival. At 
the same time eosinophilic material 
in the alveoli was much more dense. 
At the longer intervals of survival 
(2% to 4 weeks) many of the alveoli 
showed further organization of this 
fibrinous material with early fibrosis 
(Fig 6). The periphery of many of the 
lobules adjacent to the interlobular 
septa were necrotic. In some areas, 
the architecture of the lung was com- 
pletely lost and no viable tissue or 
cells could be identified. 

In animals which survived for two 
weeks or longer, the bronchi in viable 
areas of the lung were plugged with 
mucus, neutrophils, and necrotic 
debris. In some instances, the in- 
flammatory infiltrate had invaded the 
alveoli adjacent to the bronchioles, 
and an acute bronchopneumonia was 


Lung Allografts in Calves/Strandberg et.al 









































-Animal 2 


_ Perfusion Ratio — 


Perfusion Ratio 4 


Preoperative 


Left Lung 
Right Lung + Left Lung 


10 15 


Postoperative Days 


Fig 5.—Perfusion ratio of relative blood flow to left lung of calf which died 17 days postop- 
eratively. Relative flow to allograft decreased within 24 hours and decline persisted. 


superimposed on the other changes 
described. 

There was only minimal evidence 
of inflammatory damage to the media 
or the intima of the lobular arteries 
_ and veins. Scattered arteries adjacent 
to the large bronchi revealed some 
-evidenee of fibrinoid degeneration in 
the media but these lesions were rare. 
The larger pulmonary arteries and 
veins showed no changes up to two 
“weeks after the transplantation pro- 
cedure. In those cases which lived 17, 

18, and 30 days respectively after 
‘transpantation, there was an in- 
ingly marked proliferation of 
intima ef the medium sized ra- 

8 af the pulmonary arteries and a 
esponding narrowing of the arte- 
rial lumens. Thirty days after the op- 
eration, many of these vessels had 

0% of their lumens replaced by this 

imal proliferation. Inflammatory 

HS were not a significant compo- 

t ef this process (Fig 7). No vascu- 
esions were seen in the right pul- 
mary arterial tree. The atrial walls 
of onor lungs in animals without 
thrombosis of the atrial anastomoses 
also were completely necrotic, and a 
harp line of demarcation could be 
we between normal recipient 
rium and neerotic donor atrium. 


Comment 


mporal and morphologic fea- 
early allograft 


the calf are similar to these described 
in the dog, baboon, and in some cases, 
in man by W.R. Anderson et al (un- 
published data). * Two types of le- 
sions develop within the first week; a 
fibrinous alveolar exudate and peri- 
vascular cuffing by lymphocytes, 
plasma cells, and macrophages. These 
morphologic changes were not associ- 
ated with decreased perfusion of the 
left lung in comparison to perfusion 
of the right lung, in spite of the fact 
that the left atrial anastomosis was 
partially occluded by thrombus. The 
balanced perfusion in the presence of 
thrombus formation at the site of the 
left atrial anastomosis is difficult to 
explain, since animals with patent 
atrial anastomoses and no evidence of 
thrombus formation had decreased 
relative perfusion of the allograft in 
comparison to the right lung. This 
seemingly increased perfusion of the 
allograft is thought to be due to ei- 
ther increased trapping of particles 
within the capillaries and arterioles 
or increased capillary permeability 
and the leakage of particles through 
the damaged capillary walls. Both of 
these changes could occur secondary 
to the venous outflow obstruction. 
With longer periods of survival in 
the absence of thrombosis of the left 


atrial anastomosis, the histology of 


rejection was again 
described: for other s 
nous exudate in t 


Fig 6.—Fourteen days after tran 
brosis at lobular periphery; interlobu 
tum (upper right); within alveoli is z 


organizing fibrin (hematoxylin-eosin, ot 


nal magnification, x 120), 


Fig 7.—Thirty days after tr 
marked endothelial proliferation without 
teritis in medium-sized pulmonar 
internal elastic lamella (arrows) 
lin-eosin, wanena magnificat 


scattered focuses of ear 
gradually developed in th 
ter longer periods of sur 
tinct intimal lesions’ or 


throughout the lobules, i 
perivascular and peribro: 
entation was Tost; Ates i 













in the six animals without atrial cuff 
thrombosis indicated that relative 
A 
ne to four days of the grafting pro- 
cedure, in spite of the fact that flow 
’ ntralateral lung was progres- 
impaired by the ameroid con- 
or. This decline in blood flow to 
lograft: was attributed to rejec- 
ce previous studies with modi- 
ografts and an ameroid con- 
r on the right pulmonary 
y showed a progressive increase 
w to the autografted lung.’ In 
e of absent blood flow to the allo- 
graft within 10 to 15 days as mea- 
sured by the scintiscan technique 
re was little evidence of vascular 
clusion in either the arteries or the 
. The distinct intimal lesions 
occurred long after perfusion 
ceased entirely or was only at 
al levels. 
early morphologic changes in 
If indicate the presence of a le- 
at the alveolar level which is 
ifested by the fibrinous alveolar 
date containing sloughed pneu- 
‘mocytes and also by the cellular infil- 


. Barnes BA, Flax MH, Barr G: Experi- 
al pulmonary homografts in the dog: 
phoig je studies. Transplantation 


x NH, Barnes BA: The role of vas- 
jury in pulmonary allograft rejec- 
Transplantation 4:66-78, 1966. 
3. Veith FJ, Blumenstock DA: Current 
esearch review; Lung transplantation. J 
rg Res 11: 1971. 
Warren BA, deBono AHB: The ul- 
tructure of early rejection phenomena 
ing homografts in dogs. Br J Exp Pa- 
hol 50:593-599, 1969. 
. Pio Roda CL, et al: Changes in pulmo- 


‘This damage to the alveolar walls 


the allograft decreased within 


tion occurs in the alveolar lining cells. 


coupled with the presence of noncom- 
pressible fluid within the alveolar 
spaces could result in decreased flow 
in the proximal arterioles and account 
for the decrease in perfusion within 
one to four days, as noted in our ani- 
mals with patent vascular anasto- 
moses. The variation in the rate of 
decline of relative flow to the allo- 
graft could be explained by either 
variations in the degree of constric- 
tion of the right pulmonary artery or 
variations in the rejection process. 
The initial lesions may not, however, 
be solely in the alveolar lining cell. 
Our studies employing a method of 
measuring circulation at the microcir- 
culatory level showed a decreased 
perfusion of the allograft within one 
to four days. The initial lesion may, 
therefore, be in the capillaries or ar- 
terioles.° We have not been able to 
show it morphologically but Warren 
and deBono! have been able to detect 
a capillary endothelial lesion with the 
electron microscope within 4% hours 
of insertion of the graft. 

Several morphologic features of re- 
jection appear to be unique to the 
calf. One of these is the constant and 
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shown that the initial lesion of rejec- 
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severe involvement of the intralobu- 
lar septa, although some degree of in- 
terlobular edema and dilated subpleu- 
ral lymphatics have been reported, in 
allografts in baboons by W. R. An- 
derson and associates (unpublished 
data). These changes are in part due 
to the anatomical configuration of the 
bovine lung in which the lobular pat- 
tern is much more discreet than it is 
in either dogs or primates. The sub- 
pleural and interlobular lymphatic 
channels are also normally much more 
prominent in the ox. Regeneration of 
lymphatic channels has been evident 
within three days of transplantation 
in dogs"; whether this occurs in 
calves has not been shown. Another 
unique morphologic feature is the 9 
presence of complete necrosis of the 
donor atrial cuff. Benfield and Coon" . 
have previously emphasized the im- 
portance of a technically perfect 
atrial cuff anastomosis, but to our 
knowledge, no one has shown actual 
infarction of the atrial cuff in animals 
which survive for any appreciable - 
length of time. Six (83%) animals had 
atrial cuff thrombosis. On histologic © 
section, however, all of the donor. 
atria were necrotic, and there wasno `. 
explanation for the presence of — 
thrombosis in some animals and the 
absence of it in others. ° 
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eterograft aortic valve 

sterilized ‘with 8-propiolactone or ra- 
n, consisting of the aortic wall above 
nterior mitral valve leaflet below 


en a bis somewhat less marked in 
grafts than grafts sterilized 
lactone. Despite the _— 


a of the pulmonic valve an- 
imple pulmonary valvotomy or 
ctomy often leaves a sig- 





ment: ‘of ‘Surgery (Drs. Man- 


al Servic and Merendine), First. 


Dr. i were occluded a 


uxp = o a a Utilizing a Cusp-Bearing 
rograft Aortic Wall Patch 


Manhas, MD, MS; Edward A. Rittenhouse, MD; 
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of the annulus and widening with a 
patch, on the other hand, leads to pul- 
monic valvular insufficiency, which 
may cause problems both in the im- 
mediate postoperative as well as in 
the later postoperative period.?* Most 
recent reports stress the desirability 
of reconstruction of the pulmonic 
valve to make it competent.* In this 
connection, prosthetic valves have 
been tried by some," while others 
have used pulmonic’ or aortic homo- 
grafts, either as the whole valve’? or 
with one or two cusps.’ Unfortu- 
nately, valve replacements are not a 
practical procedure in infants or 
small children since replaced valves 
do not grow as hosts grow. 

This study was designed to eval- 
uate the fate of an oversized aortic 
heterograft single cusp patch, large 
enough for the adult pulmonary out- 
flow tract, used for reconstruction of 
the pulmonary outflow in small grow- 
ing animals. 


Material and Methods 


Twelve large-breed mongrel puppies 8 to 
10 weeks old with an average weight of 9.7 
kg (21 lb) were utilized in this experiment. 
Under deep anesthesia with ether and 
relative hyperventilation, deep surface 
hypothermia was induced by our usual 


< technique.* Cooling was discontinued at 22 


to 23 C; the heart was exposed through the 
left fourth intercostal space. Both vena 


cavae; the aorta, and pulmonary artery 
eardiac arrest was in- y 


sium solution (Young’s solution is a combi- 
nation of 0.81 gm potassium citrate, 2.46 
gm magnesium sulfate, 0.001 gm neo- 
stigmine methylsulfate, water in suf- 
ficient quantity to 100 ml, and the pH is ad- 
justed to 7.4 with sodium bicarbonate) into 
the left ventricle. 

A 4-cm longitudinal incision was made 
over the origin of the pulmonary artery 
and extended over the infundibulum of the 
right ventricle. All cusps of the pulmonary 
valve were excised in eight animals; but in 
four, one or two host cusps were left intact 
to evaluate the growth of these remainigg 
cusps. A unicuspid elliptical patch, con- 
sisting of the aortic wall above and the an- 
terior mitral valve leaflet below, was made 
from adult human aortic valves sterilized 
with either 6-propiolactone (seven valves) 
or radiation (five valves). Valves were ster- 
ilized at the Massachusetts Institute of 
Technology with a high-energy electron 
beam. Grafts were sutured into the afore- 
mentioned defect by approximating the 
graft annulus to the host annulus (Fig 1). 
Pulmonary artery pressure was recorded 
before closing the chest, in order to docu- 
ment competency of the grafted single 
cusp. Detailed dimensions of the graft 
were also recorded to evaluate late change. 

Postoperatively, penicillin G procaine 
(1.2 million units per day) and tetracycline 
hydrochloride (250 mg/day) were adminis- 
tered for ten days. Neither anticoagulants 
nor immunosuppressive agents were used. ` 
Animals were killed between 12 days and 
eight months after surgery. In eight ani- 
mals right heart catheterization and angio- 
cardiography were done before death at 
two to eight months following surgery to 
evaluate the hemodynamics of the right 
ventricle and graft function. 
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Fig 1.~Technique of right ventricular outflow wid- 
ening: left, large elliptical patch consisting of aortic 
wall above and anterior mitral valve leaflet below and 
carrying single aortic valve; cusp sutured into defect cre- 


Results 


There were no operative deaths. 
One deg died of pneumonia two 
months: postoperatively and another 
dog was killed at 12 days in order to 
study early changes in the graft. The 
remaining animals grew to adult size, 
attained an average weight of 16.1 kg 
(35 Ib), and showed normal activity. 
‘Hemedynamics.—Immediately after 
implantation of the graft all grafted 
cusps were competent as evidenced 
the ‘tracing of pulmonary artery 
The dog killed at 12 days ap- 
peared to have a competent grafted 
eaflet, ut in the animal who died of 
pneumonia two months after the op- 
tion ‘the pulmonary valve was in- 
competent. Ten animals catheterized 
_at two co eight months had massive 
ization at the pulmonic valve 
ea. End-diastolic pulmonary artery 
s were 0 or negative and 
the right ventricle was 
y elevated. Angiocardiography 
ewed marked pulmonic regur- 
tat  addtion to some rigid, 
helf-like narrowing at the pulmonic 


one obtained at 12 days in which the 
graft remained pliable and main- 
tained its original size. At eight 
months the average decrease in the 
area composed of the aortic wall was 
33.5% (range 7.4% to 50%) and that of 
the anterior mitral leaflet was 23% 
(range 16% to 50%). The grafted aor- 
tic wall was thickened and covered by 
connective tissues in all specimens 
and calcification was seen in 11 ani- 
mals. In one animal the aortic wall of 
the graft was so calcified and brittle 
that it fractured with light pressure 
at the time of autopsy. 

Gross Appearance of the Leaflets.— 
The graft appeared to be normal in 
the specimen obtained at 12 days and 
there was no thrombus over the leaf- 
let. 

The leaflets in all other specimens 
were contracted, immobilized, and for 
the most part completely embedded 
between thin tissue covering the ven- 
tricular surface and thick massive 
thrombus in the sinus of Valsalva. 
This resulted in a shelf-like formation 
in the pulmonary outflow tract (Fig 
2). In five dogs the graft leaflet was 
markedly shortened and barely recog- 
nizable. Organized thrombi of various 


sizes were present in the sinus of 
Valsalva in all the animals and in 


ated in right ventricular outflow tract; right, patch at 
completion of suturing; (SVC, superior vena cava: IVC. i 
ferior vena cava; RV, right ventricle; PA, pulmonary arte 
LA, left atrium; LV, left ventricle; and MV, mitral va e). 


ten, calcification was fou 
thrombus. In some th cal 


let. Perforation or tear ¢ 
leaflet was seen in twe 
The appearance of the 
slightly better in irradiate 
than in grafts sterilize 
propiolactone, althoug’ 
sult was the same. , 
Despite the presence of m 
monic regurgitation, the 
host pulmonic valve leaflets 


cell reaction was observe: 
the host-graft junction. 
timal sheath was formed 
host-graft junction: and was 
ated with organization of | 
thrombus along the suture 
sinus of Valsalva of the le: 
areas proximal to the leafi: 
covered with thrombus. The 
wall of the pateh and | 
acellular. There was no ev 
calcification in the fibrous 
sheath or in the thrombus a 
stage. o = oe 
Two Months Aft 







































wed areas of calcification. The fi- 
rous intimal sheath described above 
covered the entire luminal aspect of 
‘the grafted patch and extended for a 
ariable extent across the fibrin mass 
in the sinus to cover both sides of the 
graft leaflet. There were areas of dis- 
uption of elastic lamella in the graft 
leaflet and patch and a prominent in- 
filtration of lymphocytes and plasma 
cells was seen along the host-graft 
junction which appeared to extend 
into the graft tissue. Focal areas of 
dystrophic calcification and cartila- 
ginous metaplasia were present in 
the fibrous intimal sheath along the 
margins of the patch. 
Bight Months After Transplanta- 
tion.—Most of the elastic tissue was 
no longer evident in the graft patch 
and only a few small discontinuous 
areas of calcified elastic tissue were 
‘recognizable. In the graft leaflet, 
there was focal disruption of the con- 
tinuity of the elastic lamella. The fi- 
us intimal sheath described above 
tended over the entire graft leaf- 
The amount of calcification and 
inous metaplasia in the fi- 


rous intimal sheath had increased _ 
onsiderably and was present not 
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-| Fig 2.—Longitudinal section of specimens obtained eigh- months 
“after operation. Arrows show large thrombus in sinus of heterograft 
“aortic cusp. Host's own pulmonic valve leaflets (PVC) grew to adult 
ze and were thin and pliable; grafted leaflet contracted (A, grafted 
rtic wall: M, mitral anterior cusp; L, grafted leaflet). 








Fig 3.—Photomicrograph of longitudinal section of cusp-bearing 
aortic heterograft obtained eight months after transplantation. 
Leaflet embedded between thrombus in sinus of Valsalva (T) and fi- 
brous intimal sheath (F). Dystrophic calcification (black areas 
shown by arrows) seen in aortic wall of patch, thrombus, and fi- 


brous intimal sheath (Verhoeff’s stain-van Giesen’s solution of tri- 
nitrophenol and acid fuchsin, original magnification x 9.2). 


only in the region of the patch but 
also over the graft leaflet (Fig 3). Cal- 
cification in the leaflet was pres- 
ent in only a few specimens. The 
lymphocvte-plasma cellular infiltrate 
along the host-graft junction seemed 
to be extending further into the graft 
patch for a variable distance. 

As with gross appearance, the de- 
gree of graft tissue destruction vis- 
ible microscopically was somewhat 
less marked in the irradiated valves 
than in the valves sterilized with 8- 
propiolactone. 


Comment 


Excellent results in the early period 
after orthotopic transplantation of 
the aortic homograft stimulated its 
use for reconstruction of the pulmonic 
valve area in cases of various con- 
genital anomalies. While total valve 
replacement has been done for trun- 
cus arteriosus’*? and transposition of 
the grea: arteries with severe pulmon- 
ie stenosis,” the methods employed 
for pulmonary valve reconstruction in 
other lesions, such as pulmonary atre- 
sia or tetralogy of Fallot with severe 


-pulmonie annular hypoplasia, differ. 


Some performed total valve replace- 


ment with a homograft valve** while 
others used a cusp-bearing aortic wall 
patch." In any event all these proce- 
dures were done in either adults or 
large children. When an infant-Bized 
valve has been used for reconstrue- 
tion during infancy, future repeated 
replacement of the graft will be es- 
sential. 

In the present study, the trans- 
planted large aortic heterograft cusp 
failed to function and to maintain 
pulmonic valvular competence in 
growing animals. Despite this, all 
dogs grew normally to adult size and 
were active. It is noteworthy that 
unexcised host pulmonic valve leaf- 
lets continued to grow with the 
growth of the animal. In many patho- 
logic lesions, pulmonary valve leaflets 
are atretic and may not grow.“ How- 
ever, it is quite possible that even 
these small atretic leaflets may be 
able to enlarge their size when ex- 
posed to an appropriate work load. 

The consistent formation of a large 
thrombus in the sinus of Valsalva of 
the heterograft leaflet is worrisome 
since, besides causing leaflet dysfunc- _ 
tion, it would possibly result in pul- 
monary embolization. The thrombus 
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ts have reportedly functioned 
than aortic valve homografts 
erogra“ts when used for recon- 
ction of the right ventricular out- 
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Dy MeGoon DC: Homograft of as- 
cending aorta and aortic valve as a right 





~~ fact that the arterial vascular graf 


4 “planted into the venous side." 








flow tract. This is related to th 








in general fare poorly when trans- 


Whether or not pulmonic valve 
insufficiency is a benign hemo- 
dynamic lesion is controversial. 
The present study shows that the 
gradual development of pulmonary — gitation, particul: 
insufficiency can be tolerated in grow- of right ventrieulotom: 
ing animals since all dogs survived creates an additional haz: 
and appeared to grow normally. One This investigation was support 
of three puppies not included in this aad HELSSIT bea oc ee ee 
series, where acute massive regur- ton State Heart Association, 
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Silicone rubber rods covered by a polyes- 
fiber mesh were implanted adjacent to ei- 
ther a femoral or carotid artery in 13 dogs. 
The rods were pulled out eight to ten weeks 
er and a segment of the carotid or femoral 
ery was excised and replaced by the newly 
formed tissue tube. Angiographic studies 
confirmed the patency of the grafts in ten of 
(2 animals. The ability to achieve long-term 
ency in vessels of this size by use of a 
rosthesis is unique to this method. 


Mhe autogenous vein graft serves 
dt its purpose as a vascular pros- 
thesis only in those patients who have 

suitable vein. For others, there is 
still no ideal prosthesis. Since it has 
been shown that the host animal can 
ructure in vivo its own fibro- 
lagenous tube to function as an ar- 
terial substitute,’ we have sought a 
simple method to create an autoge- 
s tissue tube to replace segments 
arteries. 


Materials and Methods 


Thirteen mongrel dogs (20 to 27 kg) were 
sed, Four inches of silicone rubber medi- 
| grade rod 5 mm outside diameter were 
covered by a lacelike polyester fiber mesh. 
Under pentobarbital sodium anesthesia, an 
incision was made in the groin or the neck 
‘to explore the femoral artery of the com- 
mon carotid artery and tubes were im- 
planted beside the arteries. On reexplora- 





"e: surrounded by connective tissue. 
Both ends of each tube were excised and 
the silicone rubber rods were pulled out. 
‘This left a tissue tube in which the polyes- 
ter fiber mesh was invested by a layer of 
connective tissue, thicker on the outside. 
Two hundred fifty units of heparin sodium 
re administered intravenously. After 
cross clamping of the artery, 2 inches of 
femoral or carotid artery were excised and 
the tissue tube and the artery anastomosed 
end-to-end with continuous 5-0 polyester 
fiber. mesh. 

Angiographic studies were performed 
hree weeks and two to seven months fol- 
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dehyde solution (formalin), and prepared 
for histologic study. Sections were stained 
with hematoxylin-eosin and by elastica-van 
Giesen and Masson trichrome methods.° 


lowing surgery. A catheter with contrast 
agent was introduced into the distal aorta 
through the contralateral femoral artery 
in order to visualize the operated femoral 
segment. The carotid graft was demon- 
strated by selective angiography through a 
catheter passed to the bronchocephalic 
trunk from the femoral artery. The ani- 
mals were then killed. 

Specimens from excised ends of the 
tube, removed at the time of anastomosis, 
and the tissue arterial graft, removed af- 
ter the dogs had been killed, were exam- 
ined grossly, fixed in 10% buffered formal- 


Results of Experiments in 13 Animals 


Results 


Of the 18 dogs, seven had carotid 
artery replacement and six had fem- 
oral artery replacement (Table). The 
patency of the prosthesis was con- 
firmed by angiography (Fig 1, 2). In 
the carotid group, five of the dogs had 
a patent prosthesis at two to six 













Location Duration of Fate of 
Animal of Graft Implantation Graft Complications 
1 Carotid artery 6 mo Patent None 
2 Carotid artery 5 mo Patent None 
3 Carotid artery 3mo Patent None 
4 Carotid artery 3 mo Patent None 
5 Carotid artery 2mo Patent None 


Carotid artery 1 mo Occluded Thrombosed 


7 Carotid artery Not used infected wound 
8 Femoral artery 7 mo Patent None 
9 Femoral artery 4mo Patent None 
10 Femoral artery 3 mo Patent None 
11 Femoral artery 2 mo Patent None 
12 Femoral artery 2 mo Patent None . 
13 Femoral artery 3 weeks Occluded Thrombosed . 






Fig 2.—Retrograde aortogram. Contrast 
material was injected into distal aorta dem- 
onstrating prosthesis that lies between 
metal clips. Area is patent and demon- 
strates smooth contours. 


Fig 1.—Selective left carotid angiogram. 
Patent graft is seen between arrows. 
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Fig 3.—Fepresentative examples of poly- 
ester fiber mesh preparation. A, After para- 
; al implantation surrounding the sili- 

one rubber rod: and B, as a segmental ar- 


t mesi preparation after para-arterial im- 
intatien. Mature fibrous tissue (F) sur- 
rounds strands of mesh (M). Artifactual 
| Spaces are due to partial falling out of syn- 
material during histologic processing 
thematoxylin-ecsin x 40 [top], x 100 [bot- 
tom). 


<: Fig 5.—Photcmicrograph showing area of 
anastomosis arrow). Arterial smooth 
Muscle and elastic tissue are apparent to 
‘fibrous tissue surrounding polyester 

sh is to left (Masson trichrome 
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months. One dog’s prosthesis was oc- 
cluded after a month and in the other 
the prosthesis could not be used for 
nastomosis due to local infection. In 
the femoral group, five had a patent 
prosthesis at two to seven months, 
while, in the other, the prosthesis was 
occluded by a thrombus when exam- 
ined three weeks following surgery. 
The polyester fiber mesh prepara- 
tion, prior to anastomosis, was com- 
pletely covered and the interstices 
filled with gray, partially opaque, fi- 
brous tissue (Fig 3, top). This was in- 
separable from the mesh and mea- 
sured up to 3 mm in thickness. 
Although the external surface was ir- 
regular, the luminal aspect was 
smooth. The arterial graft specimen 
was similarly surrounded on the ad- 
ventitial aspect by dense, fibrous tis- 
sue (Fig 3, bottom). Smooth, shiny en- 
dothelium, contiguous with the 
arterial intima, covered the intact 
anastomotic lines as well as the adja- 
cent 2 to 3 mm of the graft. The cen- 
tral portion of the graft was smooth 
and dull. Microscopically, the fibers of 
the implanted mesh, prior to anasto- 
mosis, were completely enveloped by 
mature fibrous tissue (Fig 4). At the 
anastomotic junctions, granulation 
tissue and collagen surrounded suture 
material and polyester fiber mesh 
(Fig 5). Flat endothelial cells covered 
the luminal aspects of the anasto- 
moses, but not the central portion of 
the graft. 


Comment 


During recent years attempts have 
been made to develop autogenous ar- 
terial grafts. Eiken’ implanted plastic 
rods and used the connective tissue 
tubes that formed around them as a 
replacement for small arteries in 
dogs. Because of the deficiency of col- 
lagen and elastic fibers, however, the 
tensile strength of the connective tis- 
sue tube was not great enough to sup- 
port high arterial pressure. Schilling 
et al? used rigid stainless steel wire 
mesh cylinders implanted beneath 
the panniculus carnosous of the dog’s 
back in order to create fibrocol- 
lagenous tubes that were used to re- 
place a segment of the aorta five to 
six months later. Peirce* produced au- 
tologous tissue tubes to be used for 


` aortic grafts. T e tu 
fibrous membrane result 


reaction to a poly 
planted in the ante 


ner et al‘ also used polyvin 

cone rubber tubes to create 
collagenous tubes. Sparks’ is 

a tissue die device at the rib cage 
ter six weeks to three months, tis: 
tubes were formed. However, 


described in this paper doe 
special devices. The tube is read 
use after eight to ten weeks and it 
length and diameter can be tailo 
to need. eS 
The ability to maintain almost c 
sistent patency in arteries measurin: 
4 to 5 mm in diameter is hearte! 
since no commercially available: 
thesis known to us will remain « 
in arteries of this size. The polys 
fiber mesh prevents aneurysm fo) 
tion of the tissue tube and gives 
tube a consistency that affords į 
handling qualities at surgery, _ 
This method provides the 
with a new vascular prosthe 
will certainly have application 
man. The newly created pros 
has the advantages of autegenous 
sue but necessitates an additi 
surgical procedure, albeit one 
can be carried out under local ane 
thesia, with a delay of eight to te 
weeks before the actual vascular re- 
construction. This may have 
value when an autogenous vein i 
available for use or wher the cal 
of the vein is unsuitable. 
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 “Itwas so 
unexpected... 


“What does 
it mean? 

















oe limited to the uterus if detected on 
_. Fortunately, an accurate new procedure for early detec- 





‘these facts about endometrial and cervical cancer. 
_ Endometrial carcinoma: 

incidence approaching that of cervical cancer 

aoe The former disparity between the incidence of cervical 












carcinoma is most sfprevatent Specifica 
75% of corpus cancer occurs after the age of 
Survival rate of endometrial cancer: | 
little changed in 40 years 

The survival rate from endometrial cancer is. toda 
the same as it was 40 years ago. On the othe 
death rate from cervical cancer has declined 50% 
last 25 years. The difference may well be due to 
detection of cervical cancer from routine use o! the Pe 
test. Early detection of endometrial cancers particul: 
important because this disease is one of the most 
forms of cancer if treated while it is still: localize 
survival rate being: as high as 90%. 






































- The Upjohn Company introduces a step forward in endometrial cancer detection 


THE GRAVLEE 
JET WASHER oe no 


an office procedure for detection of endometrial carcinoma 










oe Negative pressure lavage, a safe aspiration technique 
_ taking only minutes to perform 
































‘the uterine cavity than its average capacity of 1 to 444 ml 
Studies indicate accuracy in detection 


oe 


all specimens which were negative by endometrial wash- 
ang were negative by D & C. Papanicolaou-type smears 
‘were done on 35 of the 53 patients positive by endome- 
‘trial washing. Only 9 of the 35 (26%) were positive. 
“In a study in 1500 symptomatic patients,4 the overall 
accuracy for detection of endometrial carcinoma using 
the Graviee Jet Washer was 93% confirmed by D & C or 
hysterectomy. In another recent clinical trial,‘ test results 
obtained with the Gravlee Jet Washer agreed perfectly 
with histologic specimens obtained by D & C in 101 of 
107 patients. In both of these studies, the Gravlee Jet 
Washer turned up malignancies (in the fallopian tubes 
nd ovaries) where D & C specimens had failed to do so. 
apid, well tolerated procedure 


- The Gravlee Jet Washer employs the principle of negative 
| pressure to wash out and collect samples of endometrial 
„cells and/or tissue fragments. The use of a unique double 
-. o@nnula and a seal firmly seated in the cervical os creates 
-e negative pressure in the uterine cavity. This closes the 
- failopian tubes and allows fluid to be drawn through the 
- uterus without fear of spreading the lavage solution into 
the abdominal cavity. In practice, about 30 ml of normal 
saline has been used to lavage the endometrial surface 
—but at any one time no more irrigating fluid occupies 


In a series of over 1000 satisfactory specimens} obtained 
with the Graviee Jet Washer, 69 were positive for endo- 
~ metrial carcinoma. Curettage confirmed endometrial can- 
cer in 53 of these 69 cases. There were no false negatives; 


f -Gynecology 34:168-173, 1969: 4. Dowli 
uterine e with the Gravlee Jet Washer i is usu- 
- i - Adenocarcinoma of the Endometrium, Ac 


: Endometrial Tet Washer, Obstetrics and 


: Pateni sinim 

























cramps in a few patients, no complications have 
observed. Sterile and disposable, the Gravlee Jet 
is economical as well. Complete directions for 

included with each unit. ' 


Samples suitable for both 

histologic and cytologic examination i 
Lavage with the Gravlee Jet Washer yields > 
and/or tissue fragments, and the sample may, 
be examined using either (or both) cytologic or 
techniques. Specimens may be processed by the labs 
tory in any number of ways. The Upjohn Com 
now actively engaged in a program designed to (1) inf 
the pathologist of the concept and rationale behind 
Gravlee Jet Washer; (2) familiarize him with the phy: 
characteristics of the specimen; and (3) where reques 
offer techniques for handling and examining me sam 
Where to use the Gravlee Jet Washer ; 
The Gravlee Jet Washer has been shown to de an ac 
rate procedure for early detection of endometrial 
Used where symptomatology is present or suspec 
Gravlee Jet Washer technique can serve to supy 
presumptive diagnosis prior to hospitalization and 
firmation DY D& Cc. Used as pan of the routine 





















well serve both physician and patient as usefully a 
Papanicolaou test. : : 
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Lymphatics of the 








Atrioventricular Valves - 


R. Randolph Bradham, MD; Edward F. Parker, MD; 


The mitral and tricuspid valves of the 
mammalian heart have been investigated to 
determine whether lymphatic channels are 
present in the leaflets. Extracorporeal circu- 
lation and atriotomy were used in 32 animal 
experiments. India ink was injected into the 
leaflets. The leaflets were examined with 
light and electron microscopes. A second 
phase consisted of obstruction of the ef- 
ferent cardiac lymphatics and after an inter- 
val of 7 to 45 days, similar examination of 
the valve leaflets was done. 

Lymphatic channels in the valve leaflets 
could not be demonstrated grossly or by 
light microscopy. Electron microscopy re- 
vealed some very small channels which had 
the characteristics of lymphatic capillaries. 
The importance of cardiac lymphatics as 
possibly related to disease states is dis- 
cussed. 


T a previous investigation we 
performed experiments to deter- 
mine the distribution and drainage 
pathways of the lymphatics in the 
mammalian heart.’ Myocardial and 
epicardial plexus were demonstrated 
by dye injections. Open-cardiac tech- 
niques were used to evaluate the re- 
sults of dye injections into the ven- 
tricular septum, papillary muscles, 
and the leaflets of the tricuspid, aor- 
tic, and mitral valves. Active myocar- 
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dial and epicardial lymphatic plexus — 
were shown, but none were definitely 
visualized in the valve leaflets. Five 
experiments were done on the tri- 
cuspid valve, three on the mitral 
valve, and three on the aortic valve. z 
We believed that more experiments: ` 
should be done on the two atrioven= 


tricular valves. Lymphatic channels cee 
in these valve leaflets have been dem- 
onstrated by others,** although these 


were seen only after the efferent 
trunks had been obstructed. 

The purpose of this report is to de- 
scribe experiments in the dog to de- ` 


termine the presence or absence of 


lymphatic channels in the atrioven- 
tricular valves of the heart. 


Materials and Methods 


Phase 1.—Twenty-one mongrel dogs, 
weighing between 20 to 30 kg (44 to 66 Ib), 
were anesthetized with pentobarbital so- 
dium, administered intravenously. Respi-.- 
ration was controlled with a mechanical 
respirator using room air with inter- 


mittent positive pressure.. A right thora- 


cotomy incision was utilized for exposure. |. 
An extracorporeal pump system with a dis- a 
posable bubble oxygenator, primed with 
Ringer’s lactate solution in 5% dextrose, 
was used. Both vena cavae and one fem- 
oral artery were cannulated for outflow 
and inflow conduits. India ink was used for > 
injection into the valve leaflets. A beating 
heart was maintained at normothermia. 


“Bither the free border or the middle of os 


- “Laboratory, Roper Hospital, 316 Calhoun St, the valve leaflet was injected with a small _ 


quantity of ave, tirou a No. 7 OEE . 
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needle. Ten experiments were done on the 
mitral valve and 11 on the tricuspid valve. 
The mitral valve was approached through 
a left atriotomy or through the interatrial 
septum. The tricuspid valve was ap- 
proached through a right atriotomy. 
Immediate observations were made and 
then the chamber closed. The extracor- 
pereal circulation was discontinued. Circu- 
lation was maintained by keeping the 
biood pressure at least 100 mm Hg with an 
intravenous solution containing epineph- 
rine. After one hour the animal was killed. 
The valve leaflets were inspected again. 
Specimens were submitted for evaluation 
~ by. electron microscopy. 
Phase 2.~Mongrel dogs were used. Un- 
© der sterile conditions, a right thoracotomy 
‘vas done to expose the heart. The peri- 






: ; cardium was opened and the walls of the 
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Fig 1.—Composite photographs demonstrating localization of india ink in leaflets of mitral 
(upper left and right) and tricuspid valves (lower left and right) one hour after injection. 


ventricles were injected several times with 
india ink. Efferent cardiac lymphatic 
trunks were followed to their termination 
into the node or nodes usually located be- 
tween the superior vena cava and the as- 
cending aorta. All nodes were removed and 
the efferent lymphatic trunks were ligated. 
The pericardium was closed loosely and the 
chest incision closed. The animals recov- 
ered. After intervals ranging from 7 to 45 
days, a second procedure was done, similar 
in every respect to phase 1. The mitral 
valve was studied in seven dogs and the 
tricuspid valve in five dogs following this 
obstruction to the efferent lymphatics. 


Results 


Gross Observations.—Phase  1.— 
There was no early or late gross dem- 














onstration of lymphatic ressels in the 
leaflets of the mitral or tricuspid.: 
valves after injection. In the epi- 
cardium there was an initial blush of 
dye in the venous system when many 
small vessels were filled simulta- 
neously by the injected. dye. As. this 
faded, the slower filling lymphatics 
became evident. No such phenomenon 
was seen when the valve leaflets were 
injected. The dye remained localized 
at the site of injection (Fig 1). 
In some instances the dye diffused 
slightly during the hour of observa- 
tion, but did not appear to drain by 
any type of channel. 


Phase 2.—In all of these animal 
there were significant adhesions 
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_ tween the pericardiu: 
gross distention of the epi 
: phatics were apparent. There was no — 
unusual edema, thickening, or fibrosis 
-of the valve leaflets. Injection failed 
to demonstrate grossly the presence 
of lymphatic channels in the leaflets. 
Examination by Electron Microscopy.— 
< Materials and Methods.—Tissue specimens 
were finely minced and fixed in 6.25% 
cacodylate-buffered glutaraldehyde for one 
hour, rinsed overnight in cold buffer and 
postfixed in 2% 2,4,6-trimethylpyridine- 
buffered osmium tetroxide.* Tissues were 
dehydrated through graded alcohols, infil- 
rated, and embedded in epoxy resin (Epon 
$12).° Sections were cut and stained with 
“toluidine blue and examined for capillaries. 
Thin sections were taken from appropriate 
blocks and stained with uranyl acetate and 
lead citrate.’ 
 Results.—Lymphatic capillaries 
vere identified in valve leaflets of 
five mitral valves and four tricuspid 
valves in the experiments in phase 1 
Fig 2 through 4). Electron micros- 
opy was not repeated in phase 2 
as the gross observations did not 
change. Since these capillaries had al- 
‘ready been recognized in phase 1, ad- 
ditional studies would not have added 
the results. 
In many instances lymphatic capil- 
aries’ may be easily confused with 
lood capillaries* at the light micro- 
scopic level. However, this confusion 
has been elegantly resolved by Leak 
and Burke’ in a series of definitive 
studies of the fine structure of the 
_ lymphatic capillary. Their criteria for 
differentiating these structures from 
“blood capillaries are simply that 
lymph capillaries do not have a base- 
ent membrane surrounding the en- 
dothelium, and they have bundles of 
fine filaments attached to the ablumi- 
nal surface of the endothelium at 
various points which extend out into 
‘the surrounding connective tissue. 
àe electron microscopic findings in 
his study are based on these criteria. 







































































Comment 


Patek,” who carried out earlier but 
ssical investigations of the cardiac 
phatics, was not able to demon- 
te lymphatic vessels in the atrio- 
tricular valves. He described a 
. network of lymphatics in the. 
myocardium. Symbas et al" in a con- 


















Fig 2.—A lymphatic capillary adjacent to 


a muscle cell (MC) of tricuspid papilla. Anchor- 





in 


ing filaments project from endothelial process (arrow) into extracellular space (collagen fi- 
bers [C], lumen [L] (uranyl acetate & lead citrate, original magnification, = 20,000). 


Fig 3.—Higher magnification of Fig 2 showing 60-Angstrom filaments (arrow) extending 


from endothelial process. 


These filaments appear to have their origin within cytoplasm 


(cytoplasmic vesicle [CV], lumen [L] (uranyl acetate & lead citrate, original magnification, 


X45,000). 


s: 


trol group of dogs found no valve 
leaflet thickening. In contrast, they 
found the mitral and tricuspid valves 
of dogs with interrupted lymphatics 
to be thickened. This change con- 
sisted of edema and infiltration with 
basophilic material. 

Subsequently Symbas and associ- 
ates found rather marked changes 
in the tricuspid valves of dogs with 
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interrupted lymphatics. The leaflets 
were thickened and the changes were 
mainly due to an accumulation of 
amorphous “myxoid” material. 
Johnson and Blake? observed blood 
vessels and lymphatics in the mitral 
and tricuspid valves of dogs but did 
not observe any in the aortic or pul- 
monary valves. Miller et al’ visualized 
thin walled vessels grossly and histo- 
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~~, ua 


free edge of the ai 
let of the beating heart re 
tensive networks of vessels, 
visible on the atrial surface of 
valve. Histological study showed 
india ink to be within thin-w. 
channels. They accepted th 
pelling evidence that th 
vessels were lymphatics — 
their size and number iner 
the cardiac lymphatic. 
chronically impaired, _ 
Our results indicate that 
only minute lymphatic < 
the mitral and tricuspid v: 
were detected only by ele 
croscopy. We wonder whether ves 
of this order, if impaired, would con- 
tribute to distortion or impairment, 
the valve leaflets. Des 









































Fig 4.—Section through nuclear (N) area of another lymphatic capillary; many anchoring 
filaments project from abluminal surface of capillary endothelium into surrounding fila- 
mentous area (cytoplasmic filaments [CF], cytoplasmic vesicle [CV] (uranyl acetate & lead 
citrate, original magnification, x 45,000). 
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ul pulmonary embolectomy was 
atient in her first trimester 
“The 21-year-old patient was 
and had severe right ventricular 
from 75% obstruction of the pulmo- 
‘terial circulation by thrombus. After 
y embolectomy and caval inter- 
she was delivered of a normal infant. 
idence of pulmonary embolism 
regnancy is probably greater than 
monly recognized. Pulmonary embolism 
cardiopulmonary bypass should be con- 
n the small group of patients in 

ere is the combination of right ven- 
failure, prolonged systemic hypoten- 
dical therapy, and pulmonary 


ite the many factors con- 
ibuting to an increased pre- 
position to thromboembolism the 
te idence of massive pulmo- 
‘embolism during pregnancy is 
low.’ Varicose veins, lower-ex- 
venous obstruction due to 
enlargement, and the devel- 
the hypercoagulable state,’ 
ver, are all factors contributing 
e production of thrombophlebitis 
ulmonary embolism in this clini- 

ting. Recently, Evans, Dalen, 
Dexter have suggested that the 
lence of pulmonary embolism dur- 
regnancy may be much greater 
mmonly believed.’ This report 
bes the case of a patient who 
massive pulmonary embo- 
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successful pulmonary embolectomy, 
and then was delivered of a normal 
infant at term. 


Report of a Case 


A 21-year-old woman entered Stanford 
(Calif) Medical Center with a history of 
the sudden onset of severe shortness of 
breath, pleuritic pain in the right side of 
the chest, and weakness. The patient was 
in her first trimester of pregnancy, had 
been in perfect health, and was receiving 
prenatal care at another hospital. There 
was no history of leg swelling, venous vari- 
cosities, or genitourinary tract infections. 

Her blood pressure was 80/60 mm Hg, 
her pulse rate was 120 bests per minute 
and regular, and her skin was pale, cool, 
and moist. The jugular venous pressure 
was markedly elevated. Her lungs were 
clear. There was no evidence of leg edema 
or tenderness. Results of her laboratory 
work were unremarkable. On her electro- 
eardiogram there was acute right ventricu- 
lar strain and x-ray films of her chest dem- 
onstrated hyperlucency in both the lower 
lung fields. The patient’s arterial oxygen 
pressure was 62 mm Hg on nasal oxygen at 
6 liters/min. The clinical diagnosis of mas- 
sive pulmonary embolism was made and 
intravenous injection of heparin sodium 
(10,000 units every four hours) was begun; 
clotting times in excess of two times nor- 
mal were obtained with these doses. An 
emergency pulmonary angiogram and 
right ventricular catherization done with 
the patient under heparinization docu- 
mented severe hypertension of the right- 
sided cardiac chambers, including a pulmo- 
nary artery pressure of 45/20 mm Hg and 
pulmonary arterial obstruction greater 
than 60% (Fig 1). Systemic arterial hypo- 
tension was treated with continuous intra- 
venous infusion for several hours of isopro- 
terenol hydrochloride (2yg/min to 4ug/ 
min) to maintain the systolic blood pres- 
sure in the range of 90 mm Hg. Despite 


- more:than 12 hours of treatment, she con- 
— tinued hypotensive; 


this period wa ess than 20 ml/hr. 


r urine output dur- “ 


Without isoproterenol, her systolic blood 
pressure consistently fell to levels of 70 
mm Hg. Because of persistent hypotension. 
and right ventricular failure from docu- 
mented massive obstruction of the pulmo- 
nary arterial tree, it was decided to per- 
form pulmonary embolectomy and vena 
caval interruption. 

After total cardiopulmonary bypass was 
rapidly established with partial hemodilu- 
tion and bubble oxygenator, the main pul- 
monary artery was opened through a longi- 
tudinal arteriotomy. A large amount of 
firm thrombus was removed from both 
main pulmonary arteries (Fig 2). Smaller 
thrombi were removed from the segmental 
arteries by opening both thoracic cavities 


and massaging the lungs. Fogarty cathe > 


ters were passed down all segmental ar- 
teries. The pulmonary artery was closed 
and cardiopulmonary bypass discontinued 
after 35 minutes of total bypass; her’right 
atrial pressure was 5 to 8 cm of saline fol- 
lowing embolectomy, whereas, it had been 
greater than 28 cm of saline prior to oper- 
ation. She supported her circulation easily 
without pressors once bypass was dis- 
continued. As soon as cardiopulmonary by- 
pass was discontinued but before the me“: 
dian sternotomy was closed, a midline 
abdominal incision was made and the infe 
rior vena cava partially interrupted below 
the renal veins with a partially occluding 
vena caval clip. Her postoperative course 
was entirely uneventful and she was dis- 
charged eight days postoperatively. She 
was delivered of a normal male infant six 
months postoperatively. Her obstetrician 
had prescribed a low-dose, subcutaneous 
heparin regimen until delivery and she had 
no leg swelling or phlebitis. At her one- 
year follow-up examination she noted no 
problems of venous hypertension in her 
legs and only mild ankle swelling at the 
end of the day. She was otherwise asymp- 
tomatic. 


Comment 


Massive pulmonary embolism is a 
rarely reported complication of preg- 


Pulmonary Embolectomy/Cohn & ‘Shumway. : 








Fig. 1.—Pulrronary angiogram demon- 
tr Z Qostrustion of pulmonary arterial 
o ‘ower two thirds of left lung and 
g defects in right main pulmonary ar- 
tery compromising lower lobe of right lung. 









nancy, but it has accounted for 10% 
of maternal ceaths in Massachusetts, 
and isone of the commonest causes of 
maternal death in the British Isles.* 
Because most pregnant women are 
relatively healthy and the diagnosis 
of minor pulmonary embolism is so 
difficult to establish, it is only the 
< massive 2mbel'sm that brings the pa- 
tient to attention of the clinician. 
The diagnosis of pulmonary embo- 
lism is proved unequivocably only by 
pulmonary angiogram.’ Without this 
dotumertation an operation for re- 
moval of presumed pulmonary emboli 
„= Should rarely be undertaken. Though 
the radiation from lung scanning is 
higher than that from a pulmonary 
angiogram,’ if findings from this 
examination are normal pulmonary 
embolism can be ruled out. Pulmo- 
nary embolectomy is probably indi- 
cated wien pulmonary obstruction is 
greater than 50% by angiogram, and 
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is associated with persistent right 
ventricular failure and systemic 
hypotension despite intensive medi- 
cal treatment. This patient had all 
three findings and required pressors 
for more than 12 hours in conjunction 
with heparin before embolectomy was 
carried out. 

The pulmonary embolectomy on 
this patient was done through a me- 
dian sternotomy with the aid of cardi- 
opulmonary bypass. Once on bypass 
the right ventricular strain is dra- 
matically relieved and the embolec- 
tomy via a main pulmonary arteriot- 
omy can be carried out expeditiously 
but meticulously, opening both tho- 
racic cavities and massaging the 
lungs for residual small thrombi. Car- 
diopulmonary bypass during pregnan- 
cy can be done with relative safety; 
there have been reports of all types of 
open-heart operations performed suc- 
cessfully during pregnancy with no 
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Profound Hypothermia 


Successful Resuscitation by Core Rewarming z 


and Assisted Circulation 


Daryl G. Truscott, MD; Whitmer B. Firor, MD, FRCS (C); and 
Laurence J. Clein, MB, FRCS (C), Saskatoon, Saskatchewan. 


Successful recovery from accidental 
profound hypothermia (rectal temperature 
22 C [71.6 F] using bloodstream rewarming 
is described. Circulation and respiration had 
ceased prior to the initiation of extracorpo- 
real circulation. 

Core rewarming is theoretically preferable 
to surface methods in that the central or- 
gans, particularly the heart, are rewarmed in 
advance of the increasing metabolic de- 
mands at the periphery. Precisely the oppo- 
site situation is obtained with surface re- 
warming. Nonetheless, mild accidental 
hypothermia or more severe degrees in 
which an effective circulation persists can be 
managed appropriately by surface rewarm- 
ing techniques. If the circulation is inade- 
quate when the patient is first seen or 
should fail during surface rewarming, we 
would currently regard bloodstream rewarm- 
ing using peripheral cannulation, a pump- 
oxygenator, and a heat exchanger as the 
method of choice. 


1 gaan profound hypothermia is f 


encountered clinically with sur- 


prising infrequency despite the sever- 


ity of Canadian winters. Mild forms 
are easily treated and in all likelihood 
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<- of major injury. Once a thermometer with 
an appropriati seme had “been obtained, 


= Accidental Profound ee al 


many such cases remain undiagnosed, © 

and the victims do not seek medical 
attention. The victims of deeper lev- 
els of accidental hypothermia are 
often not discovered until too long af- 


ter their deaths for any method of `; 
treatment to be effective, so that re- 
ports of successful treatment have _ 
been understandably few. However, — 


the following case will illustrate that 
extremes of accidental hypothermia 
can on occasion be managed success- 
fully even after effective circulation 
and respiration have ceased. 


Report of a Case 


A 23-year-old woman, (UH 074747), was 
found by the RCMP on the morning of Noy 
7, 1970, lying unconscious in the snow adja- 
cent to the wreckage of her automobile at 
the bottom of an embankment. She was 
brought immediately to the Emergency 
Department of the University Hospital. It 
was later established that she had lain by ` 
the roadside for about 14 hours and. was 
unlikely to have been under the influence 
of drugs or alcohol at the time of her acci+ 
dent. The ambient air temperature that 
night was about —5 F and driving condi- 
tions were known to have been treach- 
erous. It was:also established that she sel- 
dom used a seatbelt. On arrival at the hos- 
pital, her blood pressure was unrecord- 
able, the pulse rate 54 beats per minute 
and feeble, and respirations slow and shal- 
low: There was surprisingly little evidence 


















revi) temperature was fond to $e 22 C 


Le FP). All signs of respiration and circu- 


lation ceased a few minutes after arrival 


+ in: the Emergency Departm nt. An endo- 
tracheal tube was inserted and artificial 
ventilation begun. A pacemaker electrode 

utaneously through 

wall, but electrical stimulation of 
ileg to initiate mechanical con- 
i tra or. An .electrocardiogram subse- 
~ quently confirmed ventricular fibrillation. 

ficial ventilation, sternal compres- 

į attempted external rewarming 

© of hot water bottles and blan- 

were carried out for about an hour— 
ro avail. Attempts at closed chest 

» defibrillation were similarly unsuccessful. 

: — there had been signs of life on ar- 

~ rival, and because there was no way of 

ben ig certain whether brain damage had 
occurred, we elected to rewarm and sup- 

H port the eirculation by mechanical means. 

ae She was taken to the operating room 

: where, after systemic heparinization, 

large-bors plastic cannulae were intro- 

duced into both femoral veins and ad- 
vanced. centrally; One femoral artery was 
also cannulated for arterial return. Whole- 

body perfusion was begun with an extra- 
; oreal circuit which included a dis- 
< posable oxygenator and a heat exchanger 
. d with a non-blood-containing solu- 
tion. ‘Rewarming to 87 C (98.6 F) was car- 
ried out, and the heart was successfully 
defibrillated. About this time, the patient 
awakened and anesthesia was required for 
the first time. 

Perfusion was then terminated, but 
shortly thereafter, a sharp rise in central 
venous. pressure was noted in association 
‘ith a: declining blood pressure. A diag- 
nosis of eardiac tamponade was made, and 
spiration of unclotted blood from the 
j ` pericardial cavity was followed by prompt 

restitution of her prior hemodynamic 

state. Hewever, when circulatory deteri- 

-- oration recurred a few minutes later, as- 

- sisted circulation was reinstituted and the 

“left side of the chest was entered asep- 

tically through a limited anterolateral tho- 

tacotomy. The pericardial cavity was ex- 
pred, and a small laceration produced by 
the pacemaker insertion and aggravated 

; mic heparinization was seen on the 

‘surface of the right ventricle. This 

“Was easily repaired with interrupted silk 

‘sutures. Perfusion was successfully termi- 
“nated -shortly. thereafter.’ Extracorporeal 
_-Greulatien had been employed for a total 

of 92 misutes. 

| The patient regained full consciousness 
ollowing return from the oper- 
am to the Intensive Care Unit, and 

noted for the first time. to be 
ith a sensory level at T-2. It 
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was a fracture-dislocation of C-7 on T-L. 7 derre 
despite extensi 


Skeletal traction was instituted on Nov 18, 


1970, and an anterior spinal- fusion ulti- 
mately carried out on Jan. 12, 1971. There - 


was no evidence of brain damage at any- 
time. 

Numerous pulmonary complications oc- 
curred during the first two postoperative 
weeks which required prolonged artificial 
ventilation in their management. The 
tracheotomy tube was removed on Dec 17, 
1970, and from that point forward, her 
problem resolved itself to one of standard 
paraplegic care and rehabilitation. On 
March 19, 1971, she died suddenly and un- 
expectedly at a time when she was clini- 
cally stable and well. An autopsy was in- 
conclusive, but suggested that an 
unrecognized intercurrent bronchopneu- 
monia was the likely cause of death. 


Comment 


The precautions that most Canadi- 
ans employ to conserve body heat dur- 
ing very cold weather and the univer- 
sality of central heating have com- 
bined to make accidental hypother- 
mia surprisingly uncommon despite 
our severe winters. A significant ex- 
perience from Houston attests to the 
fact that accidental hypothermia can 
occur even in the absence of extreme 
cold.’ Intoxicated persons who lose 
consciousness outdoors or elderly per- 
sons who live in poorly heated hous- 
ing represent the majority of re- 
ported instances. It has been sug- 
gested that the presence of alcohol 
may exert some protection against 
the cardiovascular effects of profound 
hypothermia, but the clinical setting 
in which most accidental hypothermia 
has occurred suggests that the alcohol 
was causative rather than protective. 

Mild hypothermia likely occurs 
more frequently than its clinical rec- 
ognition, but it poses no particular 
therapeutic problems. Bringing the 
patient into a warm environment and 
conserving body heat (ie, passive re- 


‘warming) will usually suffice. More 


profound hypothermia presents 
greater challenges in both recogni- 
tion and management. As most clini- 
cal thermometers do not register 
temperatures lower than 35 C (94 F), 
the actual depth of hypothermia may 
not be recognized until a thermome- 
ter with an appropriate scale has 


been obtained. A high mortality still 
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-cardiac and neurological 
-optimal method of rewart 











































duced hypotherr 


controversial, but if an eff 
lation is present, we woul 
recommend that surface 
applied initially. The meri 
ards of active vs. passive surfa 
warming are still unresolve 
nandez and his colleagu 
suggested that rapid, active surf 
rewarming can be safely carried 
a conclusion also reached — 
unethical human experimentat 
during World War II+ Most au 
however, believe that passive su: 
rewarming is less hazardous. 
The great disadvantage to ac 
external rewarming is that 1 
ripheral tissues are rewarmed in 
vance of the still cool “core” an 
metabolic demands upon # tha 
cardiovascular system in parti 
may be unable to meet. In ac 
the vasodilatation produced by 
warming impairs venous return 
the heart and further reduze 
output at a time when an ine 
would be the more appropriate - 
static response. It was this se 
of events which led to the “re 
ing shock” sometimes encounter 
the early clinical experience wi 
duced hypothermia, This can be 
tially circumvented by control 
ventilation and attention to the man 
agement of acid-base balance.’ 
Core rewarming has the disti 
advantage of rewarming the he: 
advance of the increasing metab 
requirements at the periphery. $ 
cessful treatment of severe hypoth 
mia has been reported using bo 
bloodstream rewarming with a pumi 
oxygenator or by the use of | a 
peritoneal dialysate." The p 
case, to our knowledge, is the fir 
which successful rewarming 
gun by extracorporeal means af 
period of total circulatery 
There were no complications aj 
ent to us related to the method o 
warming, and. the patient's d lez 
some months later seemed gu: 
unrelated. So 
We now recognize 

































the rmia a as its hazards 
itweight its potential 


ing, in vetrdepact, we 
iz with obviously 
ethods and faced with a 
blem in the future would 


: , Cohen K: Accidental hy- 
Can Med Assoc J 103:1857-1361, 


r DC, et al: Effects of ether, 
d batanol on tolerance 
a. Dis Chest 50:523-529, 


ez JP, O'Rourke RA, Ewy 
ive external rewarming in 
hypothermia. JAMA 212:153- 


warming for the treatment of mild 
cidental hypothermia or even more 
severe degrees in which the circula- 
tion is still effective, we would none- 


theless consider it the method of 
“choice if the circulation is inadequate 


at the time the patient is first seen or 
if it begins to fail during attempts at 
surface rewarming. It has the advan- 
tages of (1) rapidity, (2) rewarming 
the core in advance of the periphery, 
and (3) hemodilution, which has desir- 
able rheological effects on the micro- 
circulation, particularly at low tem- 
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Ruptured Intrahepatic Aneu r 


John M. Erskine, MD: 


A laparotomy 11 hours following the on- poses many difficult ee 
set of upper abdominal pain in a 39-year-old tient who survived. we ponta: 
intrahepatic and in r 
hemorrhage is repeal 


woman revealed a large hematoma in the 
right lobe of the liver and a liter of blood in 
the peritoneal cavity. Specific surgical mea- 
sures to control the bleeding were not em- 
ployed. A second episode of hemorrhage oc- 
curred 36 hours postoperatively, and 
thereafter there was no further bleeding. A three children was admitted 
total of 9 units of blood was used. An arte- 

riogram 12 days later revealed a large defect 

in the right lobe of the liver consistent with a 

hematoma. A ruptured and subsequently 

thrombosed intrahepatic artery aneurysm is 

believed to be the cause of the bleeding. The uated the pain. 
intrahepatic defect was also apparent on Except for a vague testing 
scan; nine months later it was almost gone. Ìn the right upper part of the 
There has been no further trouble during the lower part of the chest for a f 


subsequent two years. fore the onset of the pain, she 
symptoms. Her past history 


markable except that a duoden 
been diagnosed and suce ess 
1 pag of the hepatic artery 8ix years before. There 


proximal to the liver are rare. trauma immediately pri 
the pain or in the pri 


At the time of admiss 
sure was 110/70 mm Hg, 


Most clinicians are not aware that an- 
eurysms of the intrahepatic branches 
of the hepatic artery also occur, and 110 beats per minute ad w 
like aneurysms elsewhere, may rup- temperature was 37.4 C (! 
ture. Bleeding into the surrounding muscle spasm and tende: 

liver parenchyma results in an intra- side of the abdomen an 
hepatic hematoma that may then rup- 

ture into the free peritoneal cavity. 

The aneurysm may also rupture into rectal tenderness were ‘presen 
a bile duct, resulting in gastrointesti- _taltic sounds were heard, eet 
nal hemorrhage and usually jaundice. 

Because of the rarity of this clinical 

entity and because management 
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ies During the Postoperative Period 





Postoperative Days 
Az 13 17 18 20- 
5 39 33 24 2,5 
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rounded by a hazy homo- 
| pacity suggestive of free in- 

ritoneal fluid. 

srotomy was performed 11 hours af- 
e onset of the acute symptoms with 
a operative diagnosis of a perforated 
uodenal ulcer. Approximately 1 liter of 
was aspirated from the abdominal 
Glisson’s capsule over the anterio- 
al aspect of the right lobe of the liver 
found to be dissected up by an intra- 
emcrrhage. The lateral and cepha- 
japhragmatic limits of this sub- 
capsular hematoma could not be visualized 
because of the limitation to exposure im- 
ed by the chest wall, but it was approxi- 
mately 14 em in diameter. The point of 
rupture of the capsule could not be seen, 
and the hepatic defect was not explored to 
evacuate the underlying hematoma. The 
a right lobe of the liver adjoining this defect, 
-the undersurface of the right lobe, and the 
left lobe looked and felt normal. The 
duodenum, gallbladder, and stomach ap- 
peared normal. The pancreas, spleen, and 
ght kidney felt normal, and the retroper- 
meal area around the cephalad to the 
right kidney was normal. There were no 
signs ‘of retroperitoneal hemorrhage. A 
il was felt in the celiac axis area, but no 
mass was found in this area or along the 
course of the hepatic artery. A decision 
was mace not to attempt any direct proce- 
‘dure to eontrol the hemorrhage deep in the 
t lobe. of the liver. Blood replacement 
asions seemed to be a more rea- 
pproach, and a unit. of 
ven and the abdomen was 





thromboplastin time, fibrinogen, and clot 
retraction time. There was no unusual 
bleeding in the wound during or following 
surgery. The bilirubin level was 1.2 mg/100 
ml, the alkaline phosphatase 40 units, and 
the serum glutamic oxaloacetic transami- 
nase (SGOT) was 174 units on the day fol- 
lowing the operation. 

Thirty-six hours following operation, the 
systolic blood pressure fell to 60 mm Hg 
and the pulse rate rose to 140 beats 
per minute. The abdomen became more 
distended. The hypotension responded 
promptly to rapid infusion of blood, and 
during the next 24 hours she received 5 
more units of blood, much of which was 
fresh. Following that, she required no fur- 
ther blood during her hospital stay, she 
thus received a total of 9 units. During and 
following this second hemorrhage, the 
platelet count dropped to 78,000/cu mm, 
then to 69,500/cu mm, and the next day 
reached a low of 42,000/cu mm. This was 
considered to be secondary to massive 
hemorrhage, but she did receive 8 units of 
platelets during this period, and the plate- 
let count gradually rose to the normal 
range and remained there. Following the 
second hemorrhage, she developed jaun- 
dice with associated enzyme changes, but 
these abnormalities gradually returned to 
normal during the remaining six weeks in 


Fig 1.—Liver scan (anterior view). Note 
large defect in right lobe of liver considered 
to be hematoma and possibly an associated 
area of liver necrosis. 
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the hospital (Table). They were also nor- 
mal nine months later. 

After the second hemorrhage, she devel- 
oped a tender mass below the right costal 
margin and along the lateral aspect of the * 
right side of the abdomen which was con- 
sidered to represent a rather extensive 
hematoma. On the fifth postoperative day, 
ecchymoses appeared on the skin of the 
right flank and the lateral aspect of the 
right lower chest. This ecchymoses had dis- 
appeared by the time she was discharged 
from the hospital, and the abdominal mass 
also became smaller and less tender during 
the latter part of the hospital stay. On the 
seventh postoperative day, she developed 
pleuritic pain in the right lower part of the 
chest which was considered to be an in- 
flammatory reaction to the hematoma be- 
neath the diaphragm. This in turn resulted. 
in the formation of fluid. Two thoracocen- 
teses were carried out with removal of 600 
ml of sterile fluid that contained 4.1 
mg/100 ml bilirubin but no abnormal cells 
on cytological examination. ° 

In the early postoperative period, she de- 
veloped a persistent fever of 38 to 39 C 
(100.4 to 1022 F), and although signs 
of sepsis were lacking and bacteriologie 
studies, including several blood cultures, 
were negative for pathogenic bacteria, she 
was given cephalothin sodium for a week 


Fig 2.—Liver scan (lateral view, anterior to 
the right) revealing large defect in right 
lobe. 
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during the early postoperative period. On 

the seventeenth postoperative day, when 

her temperature rose to 39.5 C (108.1 F), 

a she received ampicillin sodium for a week 

: without significant results. Her tempera- 

turs did not return to normal until after 

< -the:fourth-week. The fever, without signif- 

icant leukocytosis, probably represented a 

reaction te the hematoma in and around 

_ the Gver and in the peritoneal and retroper- 

itoneal areas and hepatocellular damage 

from devascularization of the segment of 

liver supplied by the ruptured intrahepatic 

artery, The abnormal enzyme studies were 
consistent with hepatocellular damage. 

n The clinical approach to this difficult 

| e problem from the time of surgery through 

the fixet 30 days of her hospital stay was to 

_ keep the patient in bed in a recumbent or 

: in a low Fowler’s position to avoid disturb- 

ae l ing the intrahepatic and perihepatic hema- 







toma until a significant inflammatory reac- 
tion had occurred with organization of the 
thrombus in and around the defective in- 
trahepatic artery. The patient was not al- 
lowed to stand until four weeks following 
the last: hemorrhage, when careful and lim- 
ited ambulation was started. 

During the initial week, she had signifi- 
¢antarriythmias with electrocardiographic 
abnormalities such as premature ventricu- 

ar contractions and bigeminy. She devel- 

< oped no renal problems, and her urinary 
output was satisfactory except for the 
brief period when she was in shock. Ileus 
persigted until the seventh postoperative 
day at which time oral intake was started, 
and she kad no gastrointestinal difficulties 
after that. Stoel examinations were nega- 
tive for œcult blood or parasitic disease, 
„and the stool was never acholic. There was 
never any evidence of hemobilia. 

On the eleventh postoperative day, a 


„terial irregucarity. 
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liver scan was performed that revealed a 
large, wedge-shaped defect. in the right 


lobe of the liver extending vertically with 


the largest part of the defect in the sub- © 


diaphragmatic portion of the lobe (Fig 1 
and 2). It was consistent with a large, in- 


trahepatic hematoma. In a similar study | 


on the 43rd postoperative day the defect 


was still present but smaller. It was pres- 
ent in the lateral view but considerably 
smaller on a study carried out nine months 
later. A percutaneous, transfemoral celiac 
arteriogram performed on the 12th postop- 
erative day also revealed a large defect in 
the superior portion of the right lobe of the 
liver consistent with a hematoma. A large 
subcapsular and subdiaphragmatic hema- 
toma was also delineated (Fig 3 and 4). A 
definite aneurysm filled with contrast me- 
dium was not outlined, but irregularities in 
vessels neighboring the defect in the liver 
were consistent with vasospasm or abnor- 
mal vessels. The contrast medium did not 
extravasate into the hepatic defect, indi- 
cating that the ruptured artery had throm- 
bosed. There was no venous filling in the 
liver suggestive of an arteriovenous fis- 
tula. There was no evidence of an extra- 
hepatic aneurysm. 

On the 35th postoperative day, one day 
before her scheduled discharge from the 
hospital, she developed a spontaneous ten- 
sion pneumothorax in the left part of the 
chest necessitating the emergency inser- 
tion of a chest tube. This delayed her dis- 
charge until her 44th postoperative day, 
and at the time of discharge she had al- 
most complete expansion of the left lung 
and only a little residual fluid in the right 
pleural cavity. The mass in the right lat- 
eral abdomen and liver area was smaller 
and not tender. She has had no further 
problems during the two years following 


Fig 3:—Hepatic artery arteriogram revealing (left) large intrahepatic defect in right lobe 
and arterial irregularity in one of peripheral vessels in medial aspect of right lobe considered 
to be at, or slose to, ruptured intrahepatic artery. Right, Enlargement of the intrahepatic ar- 





iod to con 

rhage might be. The se 

was so brief in duratior th 
tive surgical procedure wa 
datory. The basi¢ approac 
case was to rely on st r 
blood replacement with th 

a firm thrombus would cev. 
defective artery and the he 
around it would ultimately b 
sorbed and replaced by fibrous 

This treatment was successful ; 
case, but how often it wi! 
ful is a question that cai 
swered at this time. A r 
literature on ruptured. - 
artery aneurysm’ sugges 
taneous cessation of -bles 
not generally occur. Those 
who have survived have under, 
operation specifically directed ; 
control of the hemorrhage. Alth 
blood replacement with very 
blood combined with a close ol 
tion of the patient for continued 
recurrent hemorrhage may be j 

fied initially, the surgeon should 
ready to proceed with a mere defi 
tive treatment if necessary, A hepa 
artery angiogram is most: use 





Fig 4.—Late phase of hepatic art 
riogram revealing large intrah ) 
(hematoma) in right lobe and 
diaphragm by subdiaphragma x 
toma. er Jo 
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liga ed in an aiten, to ee 


orrhage. Also; if the aneu- 


ocated i in a peripheral branch 


efinitive sess to control 
age is considered necessary, 
of the involved artery at the 


st cases on the oxygen car- 
e branch of the portal vein 


1 If -on the other hand, the lobe 
omes cyanotic, ligation may result 
death. In such a case, a trial occlu- 

of the hepatic artery proximal to 
ie gastroduodenal branch may re- 
uce the arterial blood pressure in the 
nvolved lobe sufficiently to allow the 
emorrhage to stop and yet sufficient 


Guida PM, Moore SW: Aneurysm of 
- hepatic. artery: Report of five cases 
ach of the previously re- 
we 60:299-310, 1966. 
eaver D leming RJ, Barnes 
neürysm of the hepatic artery: The 

rt iography in surgical manage- 

891-896, 1968. 

adding F, Kennedy PA: Hepatic 
A Clin. North Am 


cy: 
n will not result in significant 


ligation is that the flow through the 


‘gastroduodenal may be sufficient to 
-result in renewed bleeding from the 
intrahepatic aneurysm. Also, if re- 
:newed bleeding does occur and fur- 
ther surgery is needed, such as a lo- 


bectomy, the ligated proximal hepatic 
artery may jeopardize the remaining 
lobe. Thus, if a suitable surgical team 
to carry out lobectomy is on hand, and 
if a trial of occlusion of the right 
or left hepatic artery does result in 
cyanosis of the involved lobe, the sur- 
geon may choose to proceed with lo- 
bectomy at that point, rather than 
take the chance that proximal hepatic 
artery ligation might not per- 
manently control the hemorrhage. 

Measures that may be employed 
during and after surgery to aid the 
survival of liver tissue if ligation of 
the right or left hepatic artery is car- 
ried out are as follows. 

1. Avoidance of shock that would 
decrease portal blood fiow and the 
oxygen saturation of that blood. 

2. Avoidance of conditions that 
would decrease the oxygen tension of 
the arterial blood such as atelectasis, 
pneumonia, heart failure, or fever. 

3. Avoidance of factors that would 
directly decrease portal blood oxygen- 
ation such as intestinal distention or 
digestive activity of the intestine (a 
fasting state should be maintained 
for several days). 

4. Hyperbaric oxygen might be a 
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tive period if available; if not, ef- 
fective oxygen therapy and positive 
iver necrosis. The danger from such a 


useful adjunct in the early postopera- 


pressure breathing may be of value in 
maintaining. a high arterial oxygen 
level. 

5. Very teeh blood should be used 
to replace blood loss during and fol- 
lowing surgery because of its higher 
oxygen carrying capacity and the 
presence of certain clotting factors in 
fresh blood. After hepatic artery liga- 
tion, the synthesis of fibrinogen, fac- 
tor II, VII, and X may be diminished. 

6. Periarterial sympathectomy of ` 














































the hepatic artery may increase the. . 


portal vein blood flow as well as the 
arterial flow to the unligated hepatic 
artery branch.‘ 

Intravenously administered gluca- 
gon increases the blood flow and pres- 
sure in the portal vein’ and has there- 
fore been advocated and used during 
the following hepatic artery ligation.’ 
Recent experiments suggest that this 
hormone also has metabolic effects on 
the liver cells that make them more 
sensitive to hypoxia, and that these 
deleterious changes outweigh the 


benefit derived from an increased. 


portal blood flow.* Further research 
on the total effects of glucagon is. ` 


necessary. . 
e 


Nonproprietary and 
Trade Names of Drugs 


Ampicilin sodium—Alpen-N, Amcill-S, 
Omnipen-N, Penbritin-S for Injection, 
Polycillin-N for Injection, Principen/N, 
Totacillin-N. 

Cephalothin sodium—Keflin, Microtin, 
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Percedan does what you want an APC/ © 
narcotic to do. It effectively relieves moderate to 
mederately severe pain. But it's different from 

all the other widely prescribed APC/narcotics 
because it doesn’t contain codeine. : 

The chief analgesic agent in Percodan is 

one. A semisynthetic narcotic analgesic, 
codone represents a therapeutic alternative 
codein2. Percodan can produce drug depend- 
sce of the morphine type and has the potential of 
cing abused. Percodan should be used with the 
ame degree of caution appropriate to other oral 
reotic-containing medications. 
~ One tablet of Percodan every six hours is 
isually sufficient for adults. However, it occa- 
ally may be necessary to exceed the usual 
_ dosage ir. cases of severe pain or in those patients 
~~ Who have built up a tolerance to the analgesic 
|. effect of narcotics. Percodan. The APC/ 
narcotic that doesn't contain 
codeine. 


should be pre 
use of other ¢ 
tions, Percodan: 


TVO 
analgesics, general anesthetics, phen 
or other CNS depressants {including alco! 
additive CNS depression. When s i 
both agents should be reduced 
Usage in pregnancy: Safe use in pregnancy i 
verse effects on fetal development. TI : n show. 
women unless, in thejudgment of the physician, the sential | 
hazards. ` on Bo alah oes : 
Usage in children: Percodan should not be admi $ 

Salicylates should be used with caution in the pri 
abnormalities. wade Peas 
PRECAUTIONS: Head injury and increased intrac. a 
sant effects of narcotics and their capacity to-elevate ce 
markedly exaggerated in the presence of 


existing increasein intracranial presst 

which may obscure the clinical course: ti 
Acute abdominal conditions: The administratio 
scure the diagnosis or clinical course in patients 
Special risk patients: Percodan should beg 
elderly or debilitated, and those with sevi 


fora long time. ; 

ADVERSE REACTIONS: The most frequently: observe 

headedness, dizziness, sedation, nausea and vomiting 

may be alleviated if the patient lies down, aren Y 
Other adverse reactions include euphoria, dysphoria; consti 

DOSAGE AND ADMINISTRATION: Dosage should be dju: 

of the pain and the response of the patient, It may 6 ioni 

usual dosage recommended below. in cases of more severe | 

have become tolerant tothe analgesic effect of narcotics. : 

every six hours as needed for pain. : 

DRUG INTERACTIONS: The: CNS depressant effects of Percod, 

that of other CNS depressants. See WARNINGS. Siy 
Aspirin may enhance the effect of anticoagulants and inhi j 

agents. . 

MANAGEMENT OFOVERDOSAGE: Signs and Symptoms: Se: 


is characterized by respiratory depression, extreme somnolence: pi 
coma, skeletal muscle flaccidity, cold and clammy skin, and some! 
hypotension, In severe overdosage, apnea, circulatory collapse, i 

may occur, The ingestion of very large amounts of Percodan may, iia 
salicylate intoxication. Soe greene 


uding oxyco 
priate dose of one of these antagonis 5 
ferably by the intravenous-route;. 
respiratory resuscitation. Sinc 
may exceed that of the antagonist, 
continued surveillance and repe: 
be administered as needed to mainta 
Anantagonist should not be adminis 
significant respiratory or cardiovascular depre: 
Oxygen, intravenous fluid c 
should be employed as indican Benen 
Gastric emptying may be useful in removing u 
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icrobicidal power 

of BETADINE SURGICAL 

<= SCRUB was used in Apollo 
: 11/12/14 Splashdowns % 


Prep wit 
Surgical Scrub/Solution 


Golden microbicidal lather of BETADINE SURGICAL SCRUB 
for optimal preoperative skin degerming — Selected by NASA 
for decontamination procedures in Apollo 11/12/14 
Splashdowns, BETADINE SURGICAL SCRUB offers unique 
advantages for preoperative degerming of the skin of your 
patients. It kills bacteria (both gram-positive and gram- 
negative), fungi, viruses, protozoa and yeasts. It is fully micro- 
bicidal with each application—there is no waiting fora 
gradual antibacterial buildup. 












Enhance antisepsis with BETADINE SOLUTION or BETADINE 
AEROSOL SPRAY — After prepping the operative site with BETADINE 
SURGICAL SCRUB, paint with BETADINE SOLUTION or spray with 
BETADINE AEROSOL SPRAY. Both are fully microbicidal, film-forming, 
exert longer microbicidal action than iodine tincture, and maintain 
microbicidal action in the presence of blood, pus, serum or necrotic 
tissue. The site of application can be bandaged or taped. 


To help prevent postoperative infection—Reapply BETADINE * 
_ SOLUTION or BETADINE AEROSOL SPRAY after suturing terapiné 
and during redressing. BETADINE microbicides are virtually oot 
| nonirritating and do not stain skin or natural fabrics. In the rare 
instance of irritation or sensitivity to BETADINE SURGICAL 
nue use in the individual. 
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Cystic Dilation 


of Intrahepatic Bile Ducts — 


Presenting as Gram-Negative Septicemia 


| Zer, ME; Chaim Chaimoff, MD: 
e Dintsman, MD; and Irena Glanz, MD, 
1 Ticva, Israel 


A rare case of cystic dilation of the intra- 
hepatic bile ducts, without involvement of 
he choledochus was complicated by severe 
gram-negative septicemia, presented with an 
atypical clinical picture, and had a fulminat- 
| ing course. 
Although presenting in adult patients, it is 
assumed that, in accordance with the litera- 
this anomaiy is congenital in origin. 
a teers ‘obstructive and infective factors, 


with — solitary choledochal cyst. 


/Mlinically significant  congeni- 
tal malformations of the intra- 
ap itie bile duets are very rare, and 
e ibility of their existence is 
“ly not corsidered by the clini- 

# Most cases of bile duct anom- 
es comprise caoledochal cysts which 
e well-documented in the litera- 

* To our knowledge, only 20 
eases of intrahepatic cystic dilation of 
the bile ducts have been reported, up 
to 1968,° most were associated with 
congenital hepatic fibrosis.’ 

An illustrative case is described, 
which presented clinically as fulmi- 
nating ascending cholangitis, compli- 
cated by gram-negative septicemic 

hock. The diagnostic and therapeutic 
difficulties are stressed. 


‘Report of a Case 


A 82year-old man (0374694), in other- 
wise good, gondition, was admitted to the 


ste te Surgical 
Belts espital Petah Tiqva, I 


surgical department on July 28, 1971, with 
severe abdominal pain of six hours’ dura- 
tion, localized in the right upper quadrant 
(RUQ). The pain was followed by nausea, 
vomiting, and rigors. He had no fever on 
admission. Physical examination revealed 
a very sick man, shivering violently. His 
pulse rate was 96 beats per minute and 
regular, and blood pressure, 120/70 mm 
Hg. No jaundice was noted. The abdomen 
was tender, with slight guarding and local 
peritoneal irritation in the RUQ. Results 
of the rest of the physical examination 
were normal. The initial diagnosis on ad- 
mission was suspected perforated duode- 
nal ulcer. The urgent preliminary labora- 
tory tests showed the following values: 
hemoglobin, 16.2 gm/100 ml; hematocrit, 
46%; white blood cell (WBC) count, 
15,000/cu mm; urea 53 mg/100 ml; fasting 
blood glucose, 137 mg/100 ml; and electro- 
lytes, normal. Results of analysis of the 
urine were normal, and the test for dia- 
stase in urine, negative. 

A few hours later the clinica] picture 
changed markedly: The abdominal pain de- 
creased, but the temperature rose to 41.5 C 
(106.6 F). The patient lost consciousness 
and his blood pressure fell to 85/50 mm 
Hg. Although no clear neurological signs 
could be shown, encephalitis was sus- 
pected. Findings from examination of the 
fundus, analysis of the cerebrospinal fluid 
(CSF), and the electroencephalogram, how- 
ever, were within normal limits. 

Administration of intravenous support- 
ive therapy, with large doses of antibiotics 
and antipyretics, was instituted. The pa- 
tient was then transferred to a depart- 
ment of internal medicine for evaluation 
of his pyrexia, which was of unknown ori- 
gin. 

The following day the patient was ure- 
mie and mildly jaundiced {Table). As the 
abdomen: was no longer tender, the liver 


: could ni 


: eurological ex: 


A fundus nd F analysis) were 


for leptospirosis, Vidal's: 
Weil-Felix reaction. Blooi 

ever, yielded Escherich e 
samples. With administratio 

ate antibiotic treatment the p 
dition gradually improved, the hi 
sure stabilized, he regained ¢ taci 
and results of liver function test: 
proved (Table). His temperature 
and returned to normal on 

ter admission. Radiological in 
showed a seanty pleural: eff 
right side. Intravenous’ pyele 
normal, but cholecystography, 
and intravenously, failed | 
the bile ducts or the galibi. 

The patient was discharged 
hospital 25 days after admis 
recommendation to continue th 
therapy at home. He was re: 
month later with another ep 
fever. No jaundice appeared this tim 
the condition was easily controller 


Fig 1.—Operative T. tube chois 
showing sacculations of 
bile ducts, with slightly dilated « 
No organic obstructive. fa or C 
shown. 














































8/17 7/6 
11.5 10.2 
33.0. 28.0 
C 11,000.0 7,100.0 4,500.0 
latelets (cu mm) 70,000.0 13,900.0  - 101,000.0. 76,000.0 88,000.0 114,000.0 459,000.0 134,000.0 
Urea (mg/100 mi) 53.0 72.0 125.0 150.0 120.0 97.0 48.0 42.0 30.0 
Chloride (mEq/liter) 106.0 104.0 111.0 104.0 101.0 100.0 100.0 102.0 98.0 
Sodium (mEq/liter) 130.0 140.0 137.0 139.0 130.0 138.0 134.0 139.0 140.0 
Potassium (mEq/liter) 3.9 3.2 4.4 3.6 3.8 4.0 4.4 4.2 4.4 
3.8 3.6 1.7 1.2 normal normal normal 

. 2.8 1.6 3 






kaline phosphatase 


(Bessy-Lowry units, 
normal <3) 


Repeated T tube cholangiogram 
ionths after operation showing same 
e of intrahepatic cystic dilatations of 











0.8 0.1 


parenteral administration of antibiotics. 

Drip infusion cholangiography, per- 
formed a month later, showed a slightly di- 
lated common bile duct with no detectable 
stones. The gallbladder was not seen 
again. 

Assuming that the gallbladder was the 
source of infection, laparotomy and cho- 
lecystectomy were performed. No stones 
were found, but adhesions around the gall- 
bladder were suspicious of a previous cho- 
lecystitis. The common bile duct was di- 
lated (about 1.2 cm in diameter) with some 
spastic narrowing at the ampulla of Vater. 
No organic obstruction could be found. Dil- 
atation of the ampulla was performed and 
a T drain inserted. On cholangiography 
through the T drain, an astonishing ap- 
pearance of multiple cystic dilatation of 
the intrahepatic bile ducts was seen (Fig 
1). There was free passage of the contrast 
medium into the duodenum. 

The postoperative course was unevent- 
ful. During the first four postoperative 
days large quantities of bile (up to 1,600 
mi/24 hr) drained from the T drain. On the 
fifth day the T drain was closed and on the 
12th day the patient. was discharged. As 


. recurrent episodes of ascending cholan- 


gitis were considered possible, it was de- 


- eided to leave the T drain in situ for pur- 
<. poses of biliary decompression. ‘The. pa- 


tient, however, remained asympto! 
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normal 


T drain) two months later showed identical 
findings to those seen in the operative 
cholangiogram (Fig 2). The drain was re- 
moved three months after the operation. 
Now, eight months postoperatively, the pa- 
tient remains asymptomatic. e 


Comment 


Cysts of the biliary tract, including 
the common bile duct, are rarely en- 
countered in surgical practice. The 
real incidence, however, is difficult to 
estimate, as many cases are not re- 
ported and others may stay asympto- 
matic for many years. Daniel’ esti- 
mated that the incidence of biliary 
tract cysts was one per 260,000 admis- 
sions to the hospital. Smith” reported 
an even smaller incidence (one per 
378,000 admissions) and Judd and 
Greene” encountered one case per 
17,381 operations on the biliary tract. 

The most common type of biliary 
eyst is a solitary choledochal cyst, 
which is outside the scope of this pa- 
per, but three other rare types are 
documented.’ They are as follows: (1) 
congenital diverticulum of the com- 
mon bile duct; (2) congenital chole- 
dochocoele; and (8) multiple biliary — 









Repeated cholangiography (thro the ~ eysts (usually both intrahepatic and 
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extrahepatic). A case of purely intra- 
hepatic eystic dilation of the bile 


ducts, as deseribed above, | is s excep 


tional. 
A few e ausal Hictors have been sug- 
gested, as stenosis of Oddi’s sphinc- 
„ter, trauma of the bile ducts, or uter- 
-> ine pressure, but most writers favor 
tal causes.>=*5 The embryo- 
le cucts are composed of a com- 
lamn. ef proliferating cells, 
lermaly undergo vacuolation 
rm «channel. An excessive local- 
proliferation or vacuolation 
‘create a weakness in the wall 
bile duct, which, combined with 
structive factor (congenital or 
ured), wall result in cystic dila- 
tion The frequent association of 
_ this conditioa with congenital hepatic 
fibrosis*’ farors a congenital origin, 
as the fact that 60% of patients 
also awe cystic anomalies of the kid- 

"neys 
This condition i is usually asympto- 
wring childhood and early ado- 
ce, ard usually presents clini- 
between the age of 21 and 49 
s+ In the pure form of congenital 
c dilation of the intrahepatic bile 
ets symptoms of ascending cholan- 
itis, like fever, rigors, pain in the 
and mild jaundice, are usually 
unteree. In cases associated with 
congenital hepatic fibrosis, symptoms 
portal aypertension and hyper- 
lenism may be present. The renal 
associated with this disease are 
lly not clinically significant, in 
! rast with polycystic kidneys, 
oe which are associated with polycystic 

- liver disease.’ 

~The mos; common complication of 
this cenditzon is formation of stones 
in the cysts, which in turn predispose 
to secondary obstruction, and re- 
ted episodes of ascending infec- 
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Warren KW, Kune GA, Hard KJ: 
duct t cysts. S Clin Ne 











-cirrhosis 
~ should 


supervene;? 





cal differentiation between congen- 
ital hepatic fibrosis and secondary bil- 


iary cirrhosis may be very difficult to 


establish.“ 

Foulk' and Turnberg et al" consider 
that stone formation is the main 
cause of the repeated episodes of 
cholangitis, and they suggest that the 
condition may remain asymptomatic 
if there are no stones. The case de- 
scribed above, however, contradicts 
this theory. Most probably, the exis- 
tence of bile stasis per se is a suf- 
ficient reason for the start and spread 
of the infection. 

Laboratory data and diagnostic 
aids are not specific, and, therefore, 
preoperative diagnosis is very rare. 
Unless ascending cholangitis or sec- 
ondary obstruction complicate the 
picture, liver function tests are well 
maintained except for the level of al- 
kaline phosphatase, which is usually 
elevated. Results of cholecystog- 
raphy may be normal or may show cho- 
lelithiasis or choledocholithiasis. In 
sporadic cases, mottling of contrast 
medium over the hepatic surface af- 
ter cholecystography may suggest the 
presence of intrahepatic cystic dila- 
tion of the bile ducts.! The only re- 
liable diagnostic procedures are op- 
erative T tube cholangiography and 
percutaneous transhepatic cholangi- 
ography, which show sacculations of 
the bile ducts." 

The management of this condition 
is very difficult. Once infection has 
begun and as long as biliary drainage 
is impaired, repeated bouts of ascend- 
ing cholangitis are likely.’ While cho- 
ledochal cysts can be managed surgi- 
cally with success, operation has little 
benefit to offer in cases of intrahepat- 
ic bile duct dilatation. In sporadic 
cases, where the condition is limited 
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bile duct may be su 
that the flow of bile : 
and the stones remoy: 
tomy, however, does no 
formation of further st 
sacculations of the bile- 
house microcaleuli.: This 
cannot be overcome by a 
procedure or drainage, but the 
will minimize biliary stasi 
self predisposes to stone for: 
To prevent recurrent ascending 
angitis, long-term administra: 
antibiotic therapy is recomme! 
Gram-negative septicemia, as 
scribed above, is a rare compli 
Hunter et al” reported asim 
with fatal outcome. To our kn 
excessive biliary output, i 
our patient, was reported pre 
in one case only.° 
Our case is interesting not 0 0 
cause of its rarity, but als for. 
usual clinical manifestation 
fulminating course, which 
many other pathological co 
Many different diagnoses. w 
sidered during the treatmen: 
patient (perforated duode: 
encephalitis, pyrexia of unknoy 
gin, leptospirosis ictohemorrh 
typhoid fever, and cholecysts 
[cholelithiasis)) but the correct 
nosis was not suspected pr 
tively and was only disco: 
chance during surgery. T es 
bile duct was only slightly 
and no stones were foi 
ation; thus, the diagnosis co: 
been very easily overlook 
operative cholangiography. 
omitted in this case. 
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I calization of two nonpalpable co- 
by ‘intraoperative fiberoptic 
s performed. The technique 


ange of endoscopic obser- 
iopsy to include lesions 
here in the colon, espe- 


sigmoidoscopy and those 
by  roentgenographic 
the information thus 
task of the colonic sur- 


yate a soft tumor which he pro- 
o remove through a colotomy. 
recent experience with intra- 
ative fiberoptic colonoscopy for 
ion of such lesions forms 


ld obese woman was ad- 
ospital because of mild- rec- 





operative Fiberoptic Colonoscopy 
ion of ‘Nonpalpable Colonic Lesions 
bert l. Rich r, MD, PACS; Leon Littman, MD; and Bernard S. Levowitz, MD, FACS, New York 


revealed no pathologic changes to 25 cm. 
Barium enema examination showed a 2-cm 
diameter intraluminal filling defect in the 
sigmoid colon believed to be a benign 
polyp, and no other significant findings in 
the remainder of the colon. Fiberoptic co- 
lonoscopy was performed using a 110-cm 
instrument. The previously described 
polyp was found at 27 cm and biopsied. An 
additional polyp, slightly smaller, was 
found at 62 cm and biopsied. Both were 
noted, on microscopic examination, to be 
adenomatous polyps. Four days later, after 
routine bowel preparation, laparotomy was 
performed. Preparations were made for 
intraoperative colonoscopy in anticipation 
of possible problems finding the polyps at 
operation. After administration of anes- 
thesia, the patient was placed in modified 
lithotomy position with the lower extrem- 
ities abducted and elevated approximately 
45°, The colonoscope was inserted into the 
rectum approximately 10 em. After prepa- 
ration of the skin, drapes were applied to 
isolate the endoscopist from the surgical 
field; he was seated at the foot of the 
operating table. The abdomen was then 
opened, but despite mobilization of the co- 
lon neither polyp could be felt. The colono- 
scope was then advanced proximally into 
the sigmoid and descending colon. Nego- 
tiation of the curvatures of the bowel, ordi- 
narily accomplished by the endoscopist 
alone, was aided by the operator, who 
guided the tip of the instrument as it was 
fed into the colon by the endoscopist. As 
each polyp was located, the endoscopist di- 
rected. the operator in the placement of 


= marking sutures in i the bowel wall at the 










ey 6-849, 1955. 


Comment 


When faced with inability to locate 
a lesion of the colon by palpation, the 
surgeon in the past has had to choose 
between resection of a segment of co- 
lon long enough to guarantee inclu- 
sion of the lesion, and colotomy with 
endoscopy through the opened bowel 
if the lesion is not immediately found. . 
The latter choice has proven to result 
in an unacceptably high incidence. of 
infection.'? The availability of fiber- 
optic instruments long enough 4o 
reach the cecum, and the ease with 
which intraoperative colonoscopy is 
performed provide a satisfactory al- 
ternative to either segmental resec- 
tion or endoscopy through a colotomy 
incision. Fluoroscopic guidance, ordi- 
narily required for colonoscopy proxi- 
mal to the splenic flexure, is unneces- 
sary; the operating surgeon guides 
the instrument as it is inserted. 

Although the instruments are not 
autoclavable, they may be cleansed 
with compatible germicidal solutions 
to eliminate the introduction of mi- 
croorganisms into previously pre- 
pared bowel. 
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Omphalitis in the Adult 


Wilfred I. Carney, Jr., MD, Boston, and 
George A. May, MD, Newton, Mass 


An adult patient with omphalitis was 
treated successfully by conservative mea- 
sures. Spontaneous extrusion of a mass of 
hair and sebum concretion was the final epi- 
sode. The author stresses the rarity of the 
condition, its dissimilarity to the variety 
seen in infants, its resemblance to infected 
pilonidal cyst, and the advisability of nonex- 
cisional treatment. 


mphalitis in the adult is an 

uncommon entity with a slow- 
paced clinical course quite unlike 
the rapidly progressive and morbid 
omphalitis of the newborn. Pathophys- 
iologically, it is more akin to the nor- 
mal pattern of pilonidal disease. 

We record this experience with the 
38th case of omphalitis in an adult re- 
ported in this century because of our 
prior total unfamiliarity with this 
disease. A review of eight standard 
medical, surgical, and pathological 
texts revealed virtually no mention of 
this process. The available case re- 
ports, however, bring to light a dis- 
tinctive clinical pattern. 


Report of a Case 


The patient, a healthy active man, six 
months prior to admission had an episode 
lasting several days of periumbilical pain 
which subsided spontaneously. Ten days 
prior to admission this pain recurred and 
was associated with a redness and rawness 
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about and within his umbilicu 
amount of dark red discharge 
Three days prior to admission 
increase in abdominal girth 
discharge which was now cl 
color. He was first seen on the € 
admission at which time the dr 
cultured and the wound prob: 
icus was somewhat eryth 


was 10,600/cu mm, with 15% 
neutrophils and 5% band cells 
from urinalysis were norm: 
ture was negative, Staph: 
resistant to penicillin and 
sensitive to cephalothin, 
culture of the umbilical drain 

Follow-up examinations of | 
revealed what appeared to 
erythematous ‘umbilical 
the center of the umbilical ca’ 
gram and further attempts to 
ity were unsuccessful 

After four days of observat 
line soaks, and intravenous an 
apy with still no lessening of 
surgical exploration and. amputa 
enlarged umbilical stump were 

However, on the morning of 
patient was. found to have: sp 
extruded a 3x 2em: fousme 


cretion of sebaceou: me 


j 15 Eato t Wellesley -< prising! 
aay). ; t 








ructures, the . urachus 
vitelline — ‘duct, tempted 


he co lant finding of a “con- 
of hair, sebum, and foreign 
yrompted Cullen’ in 1916 to 


infection around the for- 
e believed, led to stenosis 
ilical sinus at the skin level 


ig and Shucksmith, 3 whose 
ent consisted of umbilical exci- 
of seven cases of ompha- 
dults, saw no embryological 
in the abscess wall. On his- 


nds or hair follicles in the 
cavity. They did, however, 
_ sweat glands within the umbili- 
cavity and noted that the sweat 
cts were surrounded by a round cell 
rate. They therefore proposed 
the disease process began here, 
e progressed to dermatitis, ste- 
the skin surface, and abscess 
1 behind the stenosis. 
planation i is credible except 
ure to account for the un- 
presence of the hair and 
eretion. This consistent 
ests that omphalitis in 


cal course is slow and seldom results — 


in systemic toxicity. Spontaneous 
rainage usually occurs and hair is 
found within the cavity. The infect- 


os ing organisms are common skin flora. 


-The ultimate origin may also be 
similar. The presence of epidermal in- 
clusions in the base of the pilonidal 
sinus are thought to cause the subse- 
quent development of infection and 
drainage. This may also apply to the 
development of omphalitis in adults. 
In some cases, of course, the cause is 
clearly related to the introduction of 
a foreign body such as clay, wool, coal, 
or a stone as noted by Cullen.’ 


Clinical Course 


A consistent clinical pattern is evi- 
dent in the 38 reports of omphalitis in 
adults. The onset of symptoms is her- 
alded by a sensation of an umbilical 
mass, minimal to moderate umbilical 
pain, and occasionally discharge. As 
in the course of pilonidal disease, the 
inflammatory process may wax and 
wane over a long period of time with- 
out resulting in toxic symptoms or 
generalized sepsis. The acute flare- 
ups terminate in spontaneous drain- 
age in most cases and the inflamma- 
tion subsides. 

Intraperitoneal rupture may occur 
and was reported by Greig and 
Shucksmith’ in one of seven cases and 
by Hicken and Best' in one of four 
cases. In both of these instances the 
area was found to be walled off and 
generalized peritonitis had not oc- 
curred. 


Management 


After initial physical examination 
the umbilical area is washed and the 
umbilicus probed in an attempt to lo- 
eate the point of drainage. If a mass 
is palpable within the umbilicus, this 


-iş incised and evacuated. If the pic- 


ture is not entirely clear, local treat- 
ment with saline dressings and local 


use of heat will speed the process of 
` spontaneous drainage. 


Following the example of Kern’ 
and on the basis of our single experi- 
ence, initial management has been 
conservative. If drainage, be it surgi- 
cal or spontaneous, appears complete 
no further treatment may be neces- 
sary. Cullen, reporting the largest 
experience, likewise recommended 
simple drainage for the initial occur- 
rence and employed umbilical exci- 
sion only for recurrent disease. — 

Greig and Shucksmith,* on the 
other hand, treated six of their seven 
patients initially with umbilical exci- 
sion without closure, allowing the re- 
sulting cavity to granulate. No in- 
stances of subsequent hernia were 
reported. 

In our opinion umbilical excision 
without closure imposes an unneces- 
sary hardship on this otherwise 
healthy patient group. As in the case 
of pilonidal disease the septic area is 
often well contained and can often be 
totally excised with primary closure 
of the wound. Simple excision leaves 
an open wound which may take a 
month or more to granulate ctosed 
and which introduces the risk of her- 
nia formation. 


Nonproprietary and 
Trade Names of Drug 


Cephalothin sodium—Keflin, Microtin. 
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A Kidney Transplant Patient 
7 Jith Fabry’s Disease 





‘Unusual Features 


e Juan Suros, MD; John E. Woods, MD; Carl F. Anderson, MD: 
Peter P. Frohnert, MD; Francis J. Kazmier, MD; Keith E. Holley, MD; 
ee Fenwick C. Riley, MD; and James H. DeWeerd, MD, Rochester, Minn 


o4 A patient with Fabry's disease underwent 
( cadaveric renal transplantation. Unusual fea- 
tures of this case were as follows: (1) partial 
correction. of the enzyme deficiency typical 
- of the disease by the renal allograft; (2) 
the development of rapidly progressive pul- 
monary vascular obstruction and eventual 
atal pulmonary embolism from subclavian 
thrombosis; and (3) surgical clipping of 
inferior vena cava. This was done be- 
æf failure of and complications from 
agulant therapy and did not in any way 
allograft function. 
















\Zbry’s disease (angiokeratoma 
rporis diffusum) is a rare, X- 
ed, familial disease, characterized 
unetate, blue-to-purple, angiectat- 
kin lesions distributed symmetri- 
yon the trunk and genital areas 
les. The clinical course includes 
hidrosis, febrile crisis, severe 
theumatic pains in the limbs, dila- 
tation and tortuosity of the con- 
junctival and retinal vessels, swirling 
ithelial deposits in the cornea, 
opacification of the posterior lens su- 
ures, peripheral edema, and protein- 

ia. These patients usually suffer 
ture death from cerebrovascu- 
ase, cardiac or renal failure, or 
_ reeurrent pulmonary embolism.'? The 
_. disease is associated with a deficiency 
-of the lysosomal enzyme ceramide tri- 
_ hexosidase,’ which results in the ac- 
i Supulation of Wibiexogylceramide (a 
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galactosyl - galactosyl- glucosyl - cera- 
mide) and a dihexosylceramide in the 
serum and tissues.* The patients ex- 
crete excessive quantities of thrihexo- 
syl and digalactosylceramides in the 
urine’ and show low leukocyte a-ga- 
lactosidase activities. 

This report describes a patient with 
the typical features of the disease 
who underwent progressive renal fail- 
ure that led to bilateral nephrectomy 
and renal transplantation. The case 
has several unusual features: (1) after 
kidney transplantation, the patient’s 
condition improved markedly, with 
an increase in serum enzyme activity 
levels, produced by the transplanted 
organ; (2) six months after renal allo- 
grafting, progressive pulmonary vas- 
cular obstruction occurred from mul- 
tiple emboli, with an eventual mas- 
sive fatal pulmonary embolization 
from a subclavian vein thrombosis; 
and (3) inferior vena caval clipping 
was performed because of recurrent 
emboli after administration of anti- 
coagulant agents and did not cause 
loss of renal allograft function. 


Report of a Case 


The patient was first seen at the Mayo 
Clinic during October 1969, at the age of 38 
years. He complained of hypertension, 
lightheadedness, and peripheral edema of 
one year’s duration. He had been rejected 
for military service on the basis of a life- 
long history. of anhidrosis, although in 1956 
skin. biopsy revealed 
cause of his inabi 
necessary to wet 












































ing in the heat. 

On initial physical examina’ 
Mayo Clinic, blood pressure 
mm Hg. Funduscopic exam na 
vealed arterial narrowing o 
constrictions of grade 1, an 
pertensive sclerosis. Exam 
chest and heart revealed no 
Results of neurslogis examina 
negative. 

Urinalysis revealed: à spee 
1.009 with no sugar; prote 
and no Bence Jones protein, 
casional hyalin, granular c 
fat bodies. The serum creati 
2.75 mg/100 ml. The valu 
ride, sodium, potassium, c: 
terol, triglycerides, protein 
and a,—, a,—, B—, and y-glo 
mal. The VDRL test was not rea 
24-hour urine protein value w: 
creatinine clearance was 34} 
m. The diagnosis wag. pa 
disease. of undetermined ca 
ate renal insufficiency. 
triamterene and hydrochler 
zide) was prescribed for t 
blood pressure, and the pa 
quested to return in six mon 
evaluation. 

In the sithsequetit. aai 
progressive deterioration 
function, with an. ine 
creatinine level to 215 
1971. Chronic repeated 
begun on April 27, 1971, 
bilateral nephrectomy and 
were performed. : 

The patient. undewa 
thalmologie examinat 
















sweat glands. Be- in the cornea, ; 










pi a glomerular epithelial cella, i in renal 
tubules, i in the interstitial areas, and in the. 


muscle of vessels—all diagnostic of Fabry’s 
disease. There was also glomerular hyalini- 
tion and marked intimal sclerosis. The 
kocyte  a-galactosidase. activity was 
kedly decreased, while the serum tri- 
exosylceramide value was increased as 
aeasured and reported (recipient 2) by 
esnick et.al.’ 

On July 20, 1971, the patient received a 
averic renal allograft, with immediate 
unction. His postoperative course 
atively uneventful, with minimal 






O aveaonaly administered methyl- 
ednisolone. During the six months after 


ae hloprme (Imuran), 150 mg; alaminum 
phosphate gel, 4 oz; and spironolactone, 50 
aily. His only complaint was minimal 


tion. of neutral glycolipids was mea- 

red in collected urine by the method de- 
bed by Desnick et al.* Analysis showed 

tly increased excretion of trihex- 
osyl ramide. The excretion of digalac- 
tosyleeramide was also increased. 

_ Examination on Oct 25, 1971, revealed 

m stigmata of hyperadrenocorticism. 

The serum creatinine level was 1.3 mg/100 

ml, The leukocyte a-galactosidase activity, 

rechecked by the Kint method,’ had risen 

to approximately one tenth of normal lev- 

s. The level of trihexosylceramide had de- 

ased to within normal range.’ 

«The patient was again hospitalized on 
Jan 10, 1972, because of a three-week his- 
of progressive shortness of breath 

and a four-day history of severe bilateral 

arm pain (shoulders to forearms) and chest 
ain. He also noted ankle edema and lost 4 
kg (9 Ib) while receiving diuretic therapy 
the hospital. 
‘ mission, a roentgenogram of the 
showed distinct prominence of. the 
uulmonary artery segment, | com- 


rdiogram showed T-wave changes 
2,3, and aVF and by Jan 12, 1972, 
“T-wave inversion across the left 
m, Pulmonary embolism was sus- 


a roentge nogram of the 
embolism.. 


24 hours by chest pain, and in a few days, 
anticoagulant therapy was complicated by 
gastrointestinal bleeding. On Jan 25, 1972, 
he experienced chest pain, and developed a 
more prominent right ventricular lift and 
an atrial gallop. A systolic murmur heard 
over the posterior part of the chest for the 
first time suggested significant obstruction 
of the lesser circulation.’ Because of the 
multiple episodes of pulmonary embolism, 
the upper and lower extremities were care- 
fully examined on several occasions. At no 
time was there convincing evidence of 
venous thrombosis in these sites, although, 
at admissior., there was mild ankle edema, 
which responded to administration of diu- 
retics. On the basis of previous experience, 
we considered that the pelvic veins were 
the most probable origin of the embolism. 
Therefore, serious consideration was given 
to caval interruption because of the 50% or 
greater obstraction of the pulmonary vas- 
culature. Vena caval clipping was decided 
on and carried out in spite of potential 
danger to the allograft. The pelvic veins 
were free of thrombosis insofar as limited 
exploration (permitted by use of the previ- 
ous transplant incision) revealed. After in- 
sertion of the clip, there was little appar- 
ent increase ia caval pressure below the 
clip itself anc urinary output remained 
good throughout the procedure. 

For the first three days after surgery, 
the patient felt well and was essentially 
free of symptoms. Urinary output was un- 
changed, and the serum creatinine level re- 
mained stable at 1.35 mg/100 ml. On the 
fourth postoperative day, late in the eve- 
ning, the patient experienced a sudden on- 
set of severe diffuse anterior chest pain as- 
sociated with marked dyspnea, cyanosis, 
and peripheral vascular collapse. He un- 
derwent cardiae arrest within minutes, 
and all attempts at resuscitation were un- 
successful. 

A significant finding at autopsy was 
massive pulmonary embolism involving 
the main branches of the pulmonary ar- 
teries. There were no thrombi in the infe- 
rior vena cava either above or below the 
clip. The most recent thrombi were consid- 
ered to have embolized from the subcla- 
vian vein thrombesis that was present. 


Cemment 


“Although Fakry’s disease was ini- 
tially: 


showed that it was a generalized con- 



































































believed to involve only the 
X Ruiter and Pompen” clearly 


dition. More recent reports’ have 


revealed that the basic defect is a 


‘Anticoagulation with intravenously. adag TATE “X-linked deficiency of the en- 


ministered heparin sodium was followed in 


zyme ceramide trihexosidase, a defi- 
ciency that results in the accumula- 
tion of the lipid substrate ceramide 
trihexoside throughout the body. The 
disease, while occurring in both sexes, 
is more frequently seen in men” and 
is usually familial..* Most patients 
with Fabry’s disease die in their 
fourth or fifth decade. Patients with 
this inherited biochemical abnormal- 
ity as the only defect usually have 
fairly normal although shortened 
lives. Because the disease does not 
cause mental retardation or reduce 
fertility, patients with Fabry’s dis- 
ease remain productive and reproduc- 
tive members of society. 

Over the years, many therapeutic 
approaches have been tried, and the 
results have been variable, the most 
successful regimen being a galactose- 
free diet to compensate for the defi- 
ciency of a-galactosidase. Recently, 
Mapes et al reported that infusions 
of plasma from normal donors caused 
a temporary increase in serum en- 
zyme activity in patients with 
Fabry’s disease, as well as a transient 
decrease in their lipid values. These 
authors hypothesized that, if a þa- 
tient was helped by intermittent in- 
fusions of plasma, the process could 
be simplified and improved by. a 
transplanted organ that could provide 
the active enzyme continuously. The 
advanced state of transplantation 
makes this a vital reality.’ 

Because our patient had lost his 
own kidneys owing to Fabry’s dis- 
ease, there was no doubt that a kid- 
ney transplant should be done. The 
kidney is a large enough tissue mass 
with a high turnover of cells and 
large blood flow to make it a good 
source of the enzyme. This had been 
shown in a previous renal transplant 
in a patient with Fabry’s disease at 
the University of Minnesota.’ Be- 
cause of the familial incidence of 
Fabry’s disease, a cadaver donor 
seemed more appropriate than a liv- 
ing related donor. The fact. that se- 


-rum enzyme activity increased soon 
-after the transplant and stabilized at 
< approximately one 1 


nth normal en- 
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zyme levels is most-encouraging, and 
opens «a whole new field for organ 
transplantation asa treatment ofin- 
born metabolic errors as suggested by 
Desnick et al.’ For the first. time, it 
offers a pesitive therapeutic approach 
to these previously hopeless condi- 
tions, 
The patients death from pulmo- 
-nary embelism originating in the sub- 
_ dlavian veins was unexpected. Most 
< large series reporting venous throm- 
 bosis have-reported a low incidence in 
the -upper extremities (1.7% and 
Ta 1.8%). The incidence of pulmonary 
‘embolism resulting from axillary or 
subclavian vein thrombosis has been 
low in so-called primary upper ex- 
tremity venous thrombosis (Paget- 
 Schroetter’s disease).'* Swinton et al?’ 
À claimed that, when embolism occurs 
in this condition, it is rarely fatal: By 






talization for serious illness has 
igh ineciéence.of pulmonary embo- 
art failure and malignancy 
e usual predisposing causes. 
Tomlin® has stressed the occasional 







ring“ has noted an overall in- 
e of 43% of pulmonary embo- 











eeley CC, Klionsky B: Glycolipid 
is: Fabry’s disease, in Stanbury JB, 
rden JB, Fredrickson DS (eds): 
he Metabolic Basis of Inherited Disease, 
ed 2. New York, McGraw-Hill Book Co Inc, 
p 618-632. 
vahlke W: Angiokeratoma corporis 
usum (Fabry’s disease), in Schettler G 
(ed): Lipids end Lipidoses. New York, 
Springer Pub, 1967, pp 332-351. 

3, Brady RO, et al: Enzymatic defect in 
Fabry’s disease: Ceramidetrihexosidase 
Aphctency, N Engl J. Med 276:1163-1167, 
“ae 


“<4 Schibanoff JM, Kamoshita S, O’Brien 
= JS: Tissue distribution of glycosphingoli- 
bids In a case ef Fabry’s disease. J Lipid 

es 10:515-520, 1969. 

5. Urbain G, Peremans J, Philippart M: 
Fabry’s disease without skin lesions? Lan- 
eet 1:1111,.1967 
- 6, Kint JA, Pabry’s disease: Alpha-ga- 

lactosidase’ deficiency. Science 167:1268- 
: 1269, 1970. 
7. Desnick Ri, et al: Correction of en- 
.. gymațic deficiencies by renal transplanta- 
.. ton: Fabry’s disease. Surgery 72:203-211, 
19o : 
ooroo B Desnie : 
method for the quanti 


















lism (often fatal) among patients — 
with congestive heart failure and- 


upper extremity venous. thrombosis. 
Pain, edema, and constitutional reac- 


tion are common in these patients. 
‘Their absence is disconcerting in our 


patient, but may have been related to 


the use of steroids and immunosup- » 


pressive agents. No history of trauma 
was present, and aside from his cen- 
tral venous pressure monitoring line 
six months previously, the patient 
had not had instrumentation or inva- 
sion of the subclavian veins. Von 
Gemmingen,” in a study of eight 
Mayo Clinic patients with Fabry’s 
disease, mentioned pulmonary embo- 
lism as a cause of death. 

We have not found any previous re- 
port of inferior vena caval clipping in 
a patient who had undergone kidney 
transplant. The decision to proceed 
with such surgery, particularly with 
the risk of endangering allograft 
function, was taken only after much 
thought and consultation. We were 
influenced by the failure of vigorous 
anticoagulation and the degree of in- 
sult to his pulmonary vasculature that 
the patient had already sustained. Al- 
though definite thrombi were not de- 
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tremity veins were considered 
the originating site of the pa 
recurrent pulmonary e 
statistical basis. Althoug! 
died as a result of pı 
lism, the caval clip did ne 
graft failure. This is not 
the procedure is without haz: 
much as thrombosis has occ 
ter clipping. However, it we 
preferable to complete caval 
which theoretically would. n 
danger renal function by possibl 
struction to renal vein. out: 
have since performed caval 
on a second renal transplant p 
without deleterious effect on th 
graft function. Deep venous 
bosis continues to be a problem 
patients who have undergone tra 
plantation. Our experience: in 
present case indicates that, when 
cifically needed, this type of ca 

terruption is an alternative for 
therapy in patients who do 
spond to vigorous anticoagulat 
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Primary Site Unknown 


Thomas A. Huffman, MD, and 
William K. Sterin, MD, Cleveland 


Malignant melanoma is a very erratic neo- 
plasm, occasionally with unusual survival 
patterns in the presence of metastatic dis- 
ease. Our patient had three separate meta- 
static lesions excised (from the neck, wall of 
the chest, and small bowel), with no known 
primary site or specific treatment. He is liv- 
ing and well 11 years after the initial diag- 
nosis. 


Vee melanoma is a. rela- 
tively uncommon and most un- 
predictable neoplastic disease. It usu- 
ally arises from a pigmented nevus 
but can also originate from the mu- 
cous membranes of the nasopharynx, 
larynx, bronchus, genitalia, or anorec- 
tal area. The outlook is considered 
grave in the presence of distant. me- 
tastases, although exceptions do occur 
and include occasional spontaneous 
remissions. 


Report of a Case 


A 63-year-old, white, male executive was 
first seen in 1961 because of a painless 
lump below the left ear of three months 
duration. The physical examination was 
unremarkable except for his moderate obe- 
sity and mild hypertension. He was ad- 
mitted to St. Luke’s Hospital with a pre- 
sumptive diagnosis of left parotid tumor or 
metastatic carcinoma. Results of all blood 
studies, a complete radiologic survey, an 
ear, nose, and throat evaluation, sig- 
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moidoscopy, and a careful search for a pri- 
mary lesion were unrevealing. Surgical ex- 
ploration disclosed a soft, greenish-gray, 
encapsulated tumor which was totally re- 
moved. Microscopic examination showed 
metastatic malignant melanoma of two ad- 
jacent lymph nodes with no involvement of 
the overlying skin. l 

He did well until a subcutaneous lump 
appeared over the midleft, anterior rib 
area two years later (1963). This was quite 
similar in size and other characteristies to 
the previous mass in the neck. Results of 
his paa examination, x-ray films g the 





Hospital for an excisional biopsy ahich 
again proved to be metastatic malignant 
melanoma of a lymph node (Figure 

He was admitted for the third ti 
1964 with symptoms and findings of a high, 
small bowel obstruction which was con- 
firmed by roentgenogram. Abdominal lap- 
arotomy after decompression revealed an 
intussusception of the lower jejunum 
which had been produced by several poly- 
poid tumors. About two feet of small bowel 
were resected, along with a generous 
wedge of attached mesenteric lymph 
nodes, and the remaining bowel anasto- 
mosed. Microscopic sections showed meta- 
static malignant melanoma in two focuses 
of small bowel but none in the regional 
lymph nodes. 

The patient was again discharged with a 
poor prognosis but was able to return to 
work one. month later. He has been fol- 
lowed at frequent intervals and has had an 
entirely uneventful course to date, with no 
clues as to the source of the primary lesion. 
A complete reevaluation in July 1971 was 












unremarkable except for a persistent eo- 


sinophilia of 6% to 12% (cause, not deter- 


: _ mined). He is still active in business at age 


73 years and is aware of his diagnosis; he ` 
feels he has “beat thie odds.” a 
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Comment 


One manifestation of the variable 
behavior of malignant melanoma is 
the development of metastases in the 
absence of an obvious primary lesion, 
as seen in this case. Pack and Miller 
found a 2% incidence of unknown pri- 
mary sites in over 2,000 patients, only 
two of whom survived over ten years. 
He reasoned that the primary lesion 
might have been a small, fragile, pe- 
dunculated melanoma which had been 
rubbed off or that it was microscopic 
in origin. Smith and Stehlin® studied 
nine such cases and found evidence of 
a remote primary cutaneous site by 
meticulous examination, all miero- 
seopically inactive. 

Another small group of patients 


L Pack GT, Miller TR: Metastatic mela- 
noma with indeterminate pri r imary site: Re- 
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ous regression of | primary malignant mela- 
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18:1999-1415, 1965. 

3. Hendrix R2: Unusual ‘survival pat- 
terns of patients with metastatic mela- 
noma. Cancer 2.:574-576, 1969. 
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areas of lymph node contain large, bizarre, malignant melanoma cells (1963) (hematoxylin-eosin, original magnification 


have survived for many years with 
disseminated disease, usually thought 
to be a hopeless situation. Hendrix’ 
reviewed 216 cases of metastatic or 
recurrent malignant melanoma and 
reported that 35 patients (16%) had 
lived five years or longer. Twenty- 
four of these survived ten or more 
years, five had no known primary 
site. 

An immune mechanism might help 
to explain such unusual cases. Sumner 
and Foraker‘ first attempted to prove 
this clinically in two young males who 
had multiple metastatic malignant 
melanoma, one of whom had a clinical 


` remission. Compatible blood from this 


individual was then given to the other 
patient and resulted in disappearance 
References 


4. Sumner WC, Foraker AG: Spontane- 
ous regression of human melanoma: Clini- 


cal and experimental studies. Cancer 
13:79-81, 1 
5. Lewis MG, et al: Tumor-specific anti- 


bodies in human mali ant melanoma and 
their relationship to the extent of the dis- 
ease. Br Med J 3:547-552, 1969. 

6. Nathanson L, Jehn U, Schwartz RS: 
Disappearance of a tumor-associated anti- 
gen in malignant melanoma after imida- 






of metastases within three month 
More recently, antibodies to autolo 
gous melanoma cells have been isı 
lated,’ as well as a tumor-specific an 
tigen.’ 

The most important form o? ther 
apy in cases of ape p melanom: 




















years? but no really satisfacto drug 
has yet been found. The unpredic 
able nature of malignant. mel 
makes proof of any treatment m: 
difficult to evaluate. The recens evi 
dence for an auto-immune. process 
may offer great promise for fat 

therapy. 
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A Tunneler for 






Bypass Vascular Surgery 


Victor Parsonnet, MD, and Jack Driller, MSc, Newark, NJ 


The reported tunneler consists of a flex- 
ible grasping forceps threaded through a 
7.5-mm inside diameter Teflon tube, the dis- 
tal end of which is covered by a bonnet to 
render its insertion atraumatic. It can be ap- 
plied to advantage in most areas of the body. 


ypass grafts, utilizing veins 

or synthetic tubes, are common 
procedures in the treatment of occlu- 
sive arterial disease. In the leg, a by- 
pass tube typically is placed along or 
within the adductor canal. This loca- 
tion is a natural tunnel that min- 
imizes twisting or compression of the 
bypass during normal movement of 
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Fig 1.—Materials used. 


the limb. It is important that axial ro- e 


tation of the graft be avoided when it 
is placed in the tunnel. If it is twisted 
there will be a constriction at the 
point of the twist that, will lead to 
early thrombosis of the graft. Pas- 
sage of the vein back through the 
tunnel should be gentle to avoid tear- 
ing the ligated stumps of vein trib- 
utaries. The tunnel should not be 
much wider than the graft so there 
will not be a large dead space where 
extravasated blood can collect: The 
tunnel must also be developed gently 
to avoid tearing small vessels within 
it. Other tunneling devices have been 
described, but most are cumbersome 
and do not permit easy passage of the 
vein and prevention of twists. 
We have developed a device 
simplifies the dissection of the tunnel 
and delivery of the bypass graft 
through it. 




















_ Tunneler/Parsonn 






























A, Tunneler introduced; B, Tef- 
bing left in place; C and D, pulling 
n through tubing; and E, pulling back 
lon tubing with vein left in tunnel; F, 
pulled to-desired tension. 





Description of Tu 
The tunneler i is. shor 
consists of a long grasping fore 


bent on a 45-em radius. This bend + 
does not impede the forceps’ action 
but does permit the forceps to be ma- po 
nipulated easily and advanced gently 


through the tunnel. A distal bonnet, 


shaped to prevent any sharp contours, 


is screwed onto the end of the forceps. 
In this way the distal tip of the entire 
assembly presents a smooth surface 
which acts as a bougie and facilitates 
the tunneling procedure. 

Prior to insertion into the tunnel 
the distal bonnet is removed and a 
thin-walled Teflon tube, 7.5 mm in- 
side diameter x 8.5 outside diameter 
and 45 em long, is placed over the for- 
ceps. It is held firmly in place by the 
distal bonnet and a proximal clamp. 
The proximal clamp is brought into 
contact with the tube and secured by 
tightening the knurled set screw. The 
distal bonnet has a lip at its trailing 
edge which covers the end of the Tef- 
lon tube and prevents the protrusion 
of a sharp edge as the assembled de- 
vice is advanced. All materials used 
can be autoclaved. 


Method 


The assembled device is advanced into 
the tunnel from either incision (Fig 2). Af- 
ter the assembly has been manipulated to 
exit from the opposite end of the tunnel, 
the distal bonnet is unscrewed. The grasp- 
er may then be removed, leaving the Tef- 
lon tubing in place in the tunnel. This can 
be done before or after completion of ei- 
ther anastomosis. This grasper is rein- 

















The tunneler 
cases with conside 
more than a minut 
to develop the wi 
must be taken, how 
gently. If an obstructio: 
tered, the tunneler should 
drawn slightly and adva 
somewhat different orier 
less this precaution is foll 
may be torn as happened 
series. Use of this de 
tedious blunt dissecti 
and a counter-incisi 
thigh. A long version 
vice with a smaller 
used in two cases of femo 
pass, without making 
cisions, bringing a 
the femoral incision t 
sion just above the me 

This device, or 
it, can be used for 
grafts, passing pacemake 
from the pectoral area to 
men, and vein grafts in 
arteriovenous hemodial ys 


This investigation was s 
Public Health Service research 
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AxN. N.F. Protease 6xN.F. ‘Amylase— 10xN. F. Lipase (whole pancreas); 


Digests 100 times its weight of casein; 150 times its weight 
-of starch: 456 times its weight of fat. Contains esterases, 
peptidases, nucleases. elastase, collagenase and other 
enzymes of pancreas {not an artificial mixture of enzymes). 


in VITRO  Viokase rich in most enzymes found in the human pancreas... 


BUT, ultimate measurement is:- Performance in VIVO —in MAN 
cre ae ea ee rte ae ee ey Fee 
Effective without enteric coating. j 
More clinical studies confirming effectiveness Viokase in man, 


than for all other pancreatic preparations combined. 


Replaces pancreatic . Ten or more years after 
zymes in man with total pancreatectomy Viokase and Ns 
total pancreatectomy insulin maintain useful life in man. Reported 


by Kenneth Warren following his published study 











' itamin By malabsorption in chronic 
pancreatic insufficiency; Phillip P. Toskes, in Annals of Surgery, 164:830:834 (1966), ‘Life after 
“et al, New England J!. of Medicine, 284, 
12,1971, : tata PP IgE 
; ; : ae Total Pancreatectomy for Chronic Pancreatitis.” "Eight 
“Viokase contains an intrinsic factor 
sential for absorption of Baz.” r 
z R n patients had total pancreatectomy .. a long term 
-Pancreatic Problems, 2. Chronic Pancreatitis 


d Pancreatic Tumors, Robert M. Zollinger, : : X ; : 
ostgraduate Medicine pp. 145-149, 3 follow-up is now available for six. The diabetic state 


: 1.1974. 
oes replacements such as 
“ pancreatin (Viokase) are given in a 
osage of 1 gm three times per day.” ` nutrition and weight are maintained on a high 
e Use of Pancreatin in Fat Embolism; 
W. W. Waddell, presented Nebr. Sec. Amer. carbohydrate, high protein, low fat diet, 

i lof Physicians, February, 1971. 
‘One can produce measurable increase together with use of desiccated 
serum lipase levels by . . . Viokase. 


et cinieally” fat embolism . . . do whole pancreas, Viokase.” 










has remained stable in these patients, and their 










i Effect Pancreatic. Collagenase on Muscle 
Connective Tissue; L: D. Satterlee, J1. Food 
i., 36: 130-132, 1971. 


l 2 contains. high panosnteations 
and elastase essential to 










Harry Shwachman, et al, Pediatrics 46:335-343 












(1970) states: “We have used Viokase in powder 


digestio 


Consis nt Effectiveness b 


or tablet form as an effective product since | 
1951.” Nineteen years of consistent 


__ effectiveness. s No other 
pancreatic 
preperation contains more 

lipe than okase. 


2 N > + Monticello, Illinois 61856 








Letters to the Editor 


Reply to Silen's Letter: “Pancreatectomy 
and Liver Damage” (January 1973) 






__ To the Editor.—We appreci: 
‘Silens interest in our paper (Ar- 
- CHIVES 105:454-456, 1972) and hope the 
following comments will 
“answering his letter. 
The replacement therapy selected 
_ by us to prevent or reverse fatty 
© changes in the liver following pan- 
ereatectomy in the dog consisted of 
pancreatin and methionine. The pan- 
creatie excerine replacement was ad- 
ministered in the form of enteric- 
coated panereatin capsules mixed in 
with the food. We feel the enteric- 
coated capsules had largely left the 
the time the gastric pH 
d enough to destroy en- 
ty. The methyl donor, me- 
, was also administered in en- 
apsules. We intentionally 
: a minimal dosage schedule 
replacement therapy. The fact that 
up 3 dogs never developed 
infiltration and that our group 
s recovered from their fatty in- 
ien attests to the adequacy of 
eplacement therapy in these 




















can't answer specifically 
whether our pancreatectomized Hei- 
denhain pouch dogs were chronically 
acidotic, This seems unlikely as they 
were losing hydrochloric acid in their 
enhain pouch secretions (100 to 
daily with 10 to 80 mEq HCl). 
te fairly well and were con- 
| with regular insulin twice 
y with supplementary water and 
NaCl 
<o We think the important point is 
< that the Heidenhain pouch secretion 
of acid rose in all three groups of our 
animals following pancreatectomy, 
regardless of whether liver damage 
was prevented, or whether liver dam- 
allowed to develop, and then 
plete or incomplete recovery. 
TERR. Dracstept II, MD 
SAEDI VADHANASINDHU, MD 
loines, lowa 













1971) by Warren, I was reminded of © 
those individuals who must. continue — 
‘their lives after a failure of revascu-— 
larization procedures and below-knee 


amputation. Yet, not every hospital 
has a full-time prosthetist, nor can 
every surgeon now in practice return 
to NYU, Northwestern, or UCLA for 
a course in rigid dressings and early 


„= ambulation. 
Rather, an alternative type rigid. 


dressing with the similar benefits of 
decreased pain, quicker stump matu- 
ration, psychological stability, and 
earlier fitting of the definitive pros- 
thesis can be found by using the long 
leg air splint originally designed for 
emergency stabilization of fractures. 
The air splint is inflated to a pressure 
of 25 mm Hg or until resistance is 
noted on oral insufflation. The valve 
mechanism is not different from that 
of a bicycle tire, though a plug 
method is used in some models, to 
prevent leakage. The splint gives to- 
tal contact pressure and is placed so 
as to encompass at least to the mid- 
thigh level. Patients may be up with 
help and a walker within 48 to 72 
hours after surgery for partial weight 
bearing. It may be removed and the 
wound inspected at the surgeon’s lei- 
sure, but must be reapplied fairly 
promptly or edema will ensue. 

Because of its ease of application 
and removal it is used during the pe- 
riod when the sutures are in place and 
the wound is healing. At about two 
weeks a temporary plaster patellar 
tendon bearing prosthesis is utilized 
until the permanent prosthesis is 
ready. 

Experience has thus far been 
gained in 12 patients with no un- 
toward results. 

Morris D. Kersten, MD 
New Haven, Conn 


Elevated Gastrin Levels After 
Pancreatic Duct Ligation 


To the Editor.—I am writing to dis- 
cuss the article in the ARCHIVES en- 
titled “Elevated Gastrin Levels After 
Pancreatic Duct Ligation” by Basso 
et al (105:611, 1972). 

The authors conclude in the sum- 
mary and also on page 614 that, “In- 
hibition of acid secretion by fat was 
relatively as efficient following as be- 
fore pancreatic duct ligation.” This 
conclusion in my opinion is not war- 


ranted on the basis of the data pre- 


sented by the authors. They used a so- 


„cretion. Surg Forum 14:316-3 






































i 
has been reported o 
sions that especially 

„acids such as oleic acid 
gastric secretion by the 
authors should refe 
work of Long and ] 





not require hydrolysis and t! 
require. the presen 
juice in order to cause. 
In view of the fact t 
clusion of pancreati 
duodenum results in a loss o 
ysis of triglyceride (not tested 
by the authors), the author: 
proved that impaired dige 
is unimportant in the pathogenesis 
gastric hypersecretion after 1 
creatic duct ligation. It 
shown by us' and by Chey ani 
that return of pancreatic enzy: 
the gastrointestinal tract’ in 
causes regression of the hy 
tion after pancreatic duct ligation 

It is unfortunate that the auth 
chose to equate pancreatic 
with gastric hypersecretiot 
pancreatic atrophy probably 
dicates complete ductal ob: 
in our experience. Furthermo 
createctomy and total pa 
fistula also cause gastric 
secretion.’ rice 

In the Table, the authors. 
that the three dogs without an 
no pancreatic atrophy but 
613, they indicate that pancre 
rophy was present in all thr 
Which is correct and how do 
concile their results with t 
Landor who has shown hyp 
tion in antrectomized dogs f 
pancreatic duct ligation?: - 

It is also unfortunate that th 
thors did not test the respon: 
pouches to a meal before a 
pancreatic duct ligation, sini 
and Lorber’ were unable to 
change in secretory response t 
mine after pancreatic duet li 

WILLIAM SILEN, M) 
Boston 
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„Ear Acupuncture Anesthesia: A Chinese 


‘Manual. Author unknown. Pp 98, with 23 illus- 
trations. Chinese Science Institute Press, 1971. 


John R. Tkach, MD, Department of Med- 
ical Education, Presbyterian Medical Cen- 
ter, Denver, was kind enough to send to the 
ARCHIVES this review of a translation by 
himself and James K. Shou of the Chemical 
Engineering Department, University of 
Denver. The book was brought back from 
Red China by Dr. Tkach’s father, the Pres- 
idential physician, MG Walter R. Tkach 
on a recent trip with the President of the 
United States to the People’s Republic of 
China. Dr. Tkach describes, in some places 
abstracts, and otherwise comments on the 
book. This translation is not to be. inter- 
preted as an endorsement of the use of acu- 
puncture for the treatment of illness.—Ep. 


The cover of the book is soft green 
plastic measuring 4x5 inches and it 
fits neatly in one’s back pocket. It is 
divided into 13 short headings: 

1. Introduction. 

2. Anatomy of the Surface of the 
Ear. 

3. Distribution of Nerves of the 
Ear. 

4. Distribution of Vessels of the 
Ear, 

5. Distribution of Lymphatics of 
the Ear. 

6. Microscopic Structure of the Ear. 

7. Distribution of Ear Sinuses. 

8. The Initial Recognition of the 
Function of Ear Sinuses. 

9. Reaction Points of the Ear. 

10. Method of Operating Ear Acu- 
puncture. 

11. Other Methods of Ear Acu- 
puncture Therapy. 

12. Ear Acupuncture Anesthesia. 

18. Regulation of Function of Ear 
Acupuncture, 

Some of the more significant pas- 
sages of the book are as follows: 

The earliest references to acu- 
puncture therapy date back to 2,000 
Bc. From the start acupuncture was 
used both for the emperor and the 
common people. In Chin dynasty, the 


sharp needle end of a.green onion leaf - 
was used to treat stomachache and- 
constipation. In Tang dynasty, acu- “sh 
puncture was used for diarrhea. dn 


Ming dyuasty, he 


ues: 

Many aspects have be 
For example, the numbe 
necessary for thoracoton 
reduced from 100 to only a few 
carefully determining the M cl 
cial points. 


Acupuncture for Th è 


The method of acupunct 
used for the treatment of 
nesses such as stuffy nose 
digestion problems, ‘pa: 
tis, and so on. ae 

You can be cured o 7 
by acupuncture on: cer 
the ear. When the huma 
fers from illness, there 
symptom showing somewhe 
ear. For example, you press 
and note where there is p 
determine points of change in 
cal resistance or change in sh: 
color. This is where you acul 
the ear. This point of a 
called the ear sinus or 7 
Ear sinuses are distri 
surface of the ear just | 
sition in the uterus w 
down, hips up and the che: 
men in the middle. Thi 
puncture homunculus se 
and 2. For example, the 
for the face and head ar 
terior of the lobule as see! 
and 3. E 

The book. then lista | ten page 
charta describing the ear sinuses 
various conditions. For example 
you wish to produce anesthes 
tooth extraction, you will find t 
action point in the area bounded 
numbers 1, 2, 4, and a on the ante! 













neral references and not invariable 
spi points. Our knowledge of the 
ions of ear sinuses is not com- 
ophisticated yet. Experience 
rom doctor to doctor and city 
city. There is an especially great 
ariability in localizing the ear si- 
uses for the heart, liver, gallbladder, 
‘and testes. Thus in treatment 
analyze the actual situation. 
today the knowledge of ear 
ius location is mainly by individual 
xperience. The principle of the for- 
n of ear sinuses is not clear. The 
m determination and nomen- 
ature are not yet perfected. There- 
re, we have to do clinical research 
nd collect. all the data and experi- 
to investigate and to perfect it. 
[In regard to the bowel, it is worth 
ing that the location of the ear si- 
nuses cannot be comprehended mere- 
ly from the viewpoint of anatomy. 
Nor can it be selected solely for one 
segment of the bowel. In fact, from 
iewpoint. of Chinese medical 
he term “bowel” not only 
the actual organ anatomy but 
the physiology and pathology of 
the organ. Thus the ear sinuses not 
only represent the organ’s activity 
but also the function of 
relationship of the sys- 
her systems and the 
in clinical re- 


















Fig 2:—Posterior ear therapy demonstra- 
tion chart. 


Methods for Finding the Reaction 
Point or Ear Sinuses 


Press-Pain Method.—The ear is 
gently squeezed between the thumb 
and index finger. In the normal per- 
son this does not produce pain, but in 
the il person it does. An alternative 
method consists of pressing the dull 
end of the acupuncture needle 
against the ear until reaction points 
are located. 

Conductivity Method—In this meth- 
od you look for areas of de- 
creased electrical resistance. Normal 
skin resistance is 300 to 1,000 kilo 
ohms. Resistance at reaction points is 
20 to 100 kilo ohms. The current used 
for acupuncture anesthesia may be ei- 
ther direct current or sine wave of 600 
to 1,000 hertz. This is the same tech- 
niqae used for locating the reaction 
points for anesthesia. 


Ear Acupuncture Anesthesia 
Ear acupuncture anesthesia is done 


_ by small electrical needles or needles 


with a small amount of medicine in- 
jected in certain ear sinuses to per- 
form surgery safely. Its good points 


easy to learn, economical, and suit- 


alle for the big factory, rural village, 





















Fig 3.—Posterior ear sinus location chart. 



















Fig 4.—Ear acupuncture sinus location 
demonstration chart. Stars on chart refer to 
sinuses on posterior of ear. 





are the following: First, it is simple, 





Books 





remote areas, orin war time. Second, 
it is safe. There are no bad reactions 
due to drugs in the postoperative pe- 
riod. It mobilizes. the body’s recuper- 
ative forces and helps people recover. 
Third, there are no limitations to it. 
It can be used for 250 types of oper- 
ations from head to toe. It is excellent 





for patients who cannot undergo med-_ 





ical anesthesia. 
Method 






tery when applying the nee 
der to avoid bleeding. 
Application of Needle.—For con- 
venience, apply the needle properly 
and avoid forgetting any steps. The 
best way is tə apply the needle in spe- 
cific order, firs ym lateral to me- 
dial, superi erior, and poste- 
rior to anterior. The needle can go in 
perpendicularly or at an angle,. but 
keep your position firmly and do not 
change it. 
Needle Movement.-The type of 
needle. movement (or finger move- 
ment) for ear acupuncture anesthesia 
is to twist only. Do not use a push-pull 
motion. Cautien is needed to keep 
your hand at æ horizontal position in 
order to maintain ear acupuncture at 
a definite depth when applying the 
needle. The needle manipulation must 
be agcurate, light, fast, and avoid 
punching or lifting up. 
ethods of Induction.—Ear acu- 
puneture anesthesia requires an in- 
duction process before surgery be- 
gins. In general, induction time is 
approximately 15 to 30 minutes. 
mon: Indaction.-This means 
duction precess before surgery. 
eor two hands in alternation 


















rs:to thoracotomy as 
ected induction at the 








being used in clinical research. — 


tioned previously, two methods are z 


Electrical Needle Stimulation—At 
the dull end of the needle current of . 
certain frequency and voltage is- 


passed. The intensity is adjusted ac- 
cording to the patient’s reaction. In 
addition to that, different frequencies 
and. intensities are selected depend- 
ing upon the type of surgical proce- 


~~ dure. During the surgical procedure it 


is often necessary to change the fre- 
quency and intensity in order to pre- 
vent the patient from yielding a bad 
reaction. Direct current is not suit- 
able for use since it tends to cause 
electrolysis of the needle body. 

Injection of Small Amounts of Medi- 
cine Into the Sinus.—A small amount 
of medicine is injected at the sinus, 
usually the following: thiamine hy- 
drochloride, saline, blue carmine 
(translation may be in error), Dilan- 
tin (translation questionable), glu- 
cose-saline water, sunflower liquid, 
chiretta liquid (plant herb), and dis- 
tilled water. 

Each injection dose is 0.1 to 0.2 ml. 
Induction time is 10 to 20 minutes. 
Each injection can last approximately 
one hour. Multiple injections can be 
applied for longer surgery. 

The types of surgery for which ear 
acupuncture anesthesia may be used 
include neck, chest, abdomen, bone, 
mouth, teeth, urinary system, penis, 
and head. 


Animal Experiments 


Dog.—Acidity of the stomach in- 
creases with placement of the acu- 
puncture needle to the dog’s ear. But 
if you cut the vagus nerve or inject 
atropine, the effect is decreased. 

Monkey.—A monkey with a frac- 
tured rib may be treated by ear acu- 
puncture. If you inject procaine, the 
reaction point disappears. If you in- 
ject (unable to translate; re- 
fers to an organic compound) it de- 
creases, 

Rabbit.-The acupuncture needle is 
placed in the kidney area of the ear. 
This causes a drop in blood pressure. 
But if you cut the nerve or inject blue 
carmine (translation may be in error), 
no effect on blood pressure occurs. 

In a rabbit after ear acupuneture 
you also see an increase in total num- 
ber of white blood cells, especially 
neutrophils and monocytes. And in 
accordance with this, the WBC con- 
sumption index also increases. This 
explains how ear acupuncture’s effect 





__ is closely related to nerve body liquid. 





médicine.) 































Summary ~ 
There are discrete point: 
surface of the ear distribute 
muneulus fashion which 
parts of the body. Nee¢ 
placed into these points cal 
nuses” to treat illness and t 
anesthesia. These points are 

by either a press-pain: me 
noting their decreased electri 
ductivity. For anesthesia, nes 
placed with a twirling motio 
a specific order. Anesthesia 
within 15 to 30 minutes with 
of either electrical stimulation 
jection of 0.1 to 0.2 ml of cer 
chemicals. ce SE 
Animal experiments in the d 
monkey, and rabbit are presente 





The Figures appear to have originate 
the 301st Hospital of the Chinese People’s 
ation Army. OE 


Napoleon’s Surgeon. By J Her 
Price, not given. Pp 346. William 
Medical Books Ltd, 28 Bedford Sq, London, 3 


This is the best source in Englis 
the life and writings of Baron Lar 
Devoted to his soldiers and respe 
by Napoleon, who called him ‘ 
most virtuous man Ihave kno 
Larrey was a courageous innova 
Dible’s book documents well. 
contributions to battlefield surg 
light ambulance wagons to ai 
wounded and to move them | 
ger; better techniques of 
tion, of stopping hemorrhage, anc 
setting fractures; improved 
of wounds, a more accurate 
standing of the causes and treatm 
of gangrene. A good teacher, Larre 
admonished, “It is not enough to hi 
carried out an operation skillfully; it 
is just as important to foresee and to 
prevent the complications which ma: 
follow it.” a 

For pleasure and perspective, the 
surgeon of today should read this ex. 
cellent book. EE in Ea 

‘Ropert M. GOLDWYN, 
Brookline, Mass 





‘reeommendations are not sub= 
ntiated by objective data. 

: The beok, nevertheless, is recom-, 
mended for those caring for injuries © 
the upper extremity. At the time 
of revision, more emphasis can be 
placed on further development of less 
well known put important nerve com- 
pression syndromes, 


eg, the pronator 
syndrome, and 























































further expansion of 

well aceepted syndromes, €g, carpal 

tunnel syndrome, to make the book 

more taoroughly cover the subject. 
JEROME E. ADAMSON, MD 
Norfolk, Va 


ury: 
or contributions appear to 
iled discussions of the anterior 
geous and posterior interosse- 
erves, their anatomical variants, 


and the difficulties that may befall Clinical Otology: An International Sym- 
nly from injury, but from posium. Edi by Michael M Paparella, MD, 
urces of compression. Eman- Albert Hohmann, MD, and Jobn S Huff, 
2 Price, $29.50. 949, CV Mosby Co, 11830 West- 
line Inéustrial Dr, St. Louis 63141, 1971. 


, MD, has made another 
ery of the 


is translation from the The editors have compiled the for- 
f Dr ules Tinel’s original mal presentations, the commentaries 
c regarding the now often used during surgical demonstrations, 
nel gn and its importance in panel discussions, and question an 
answer discourses of a group of prom- 


aluation of nerve injury. 


ers on the historical develop- inent otologists and audiologists at 
ent of hand surgery, nerve repair, an international symposium eld at 
the University 0 Minnesota Health 


actors affecting return of func- 
following injury are appropriate 
in introduction of the subject and will 
serve as a springboard for detailed 

juation of any specific points. The 

mpanying bibliography is com- 
ete and represents a strong facet of 


Sciences Center in June of 1970. This 
volume presents an authoritative re- 
view of recent advances in otologic 
surgery and medical therapy as well 
as clinical issues in audiology. The 
contributors have stressed practical 
rather than theoretical aspects of 
their topics. 

The first several chapters deal with 
preoperative evaluation and audiolog- 
ic diagnosis and rehabilitation. The 
surgical management of otosclerosis, 
microtia and congenital atresia of the 
external auditory canal, chronic otitis 
media, and serous Or secretory otitis 
media is discussed in formal presen- 
tations and in the surgical commen- 

saries. The diagnosis and treatment 
of diseases of the vestibular system 
are briefly touched upon. The final 
part is an excellent group of presen- 
tations on the pathology, 
management, and rehabilitation of 
patients with sensorineural deafness. 

Much of the material presented is 
not new and is available elsewhere in 
essentially the same 
ity of the eontributions varies. There 
are several outstanding presentations 
that make this volume of real value. 


on 


k. 
he book is illustrated with photo- 
a diagrams of anatomical 


al points accom- 
ally indistinct 
had 


rding appro- 
ir appear to 
ented 











Lassman’s review of the current 
trends and issues in-audiology. is very 
informative. Teatini and Stassen 
make a good case for the use of binau- 
ral amplification in the rehabilitation 
of the hard of hearing. Cody’s essay 
on the complications of stapedectomy 
ig scholarly and thoughtful. It should 
be read by all those practicing this 
form of surgery. Paparella and Jur- 
gens present an interesting classifi- 
cation of middle ear effusions that 
plays down 
lergy. Sch necht correlates the clini- 
cal findings and pathologic changes in 
atrophy of the stria vascularis, altera- 
tions in endolymph volume, degenera- 
tion of the organ of Corti, primary 
neural degeneration, and atrophy of 
the spiral ligament. He discusses the 
“cochlear conduction disorder.” This 
chapter by Schuknecht is, a reading 
must for all serious students of otol- 
ogy. It contains many practical impli- 
cations in the rehabilitation of pa- 
tients with cochlear hearing. losses. 
Ward’s selective review of the funda- 
mental knowledge of noise-induced 
hearing loss deserves special atten- 
tion. Cody’s discussion of the medical 
and surgical treatment for certain 
forms of sensorineural hearing loss 
that are amenable to treatment? such 
as myxedema and congenital syphias, 


residents and practitioners in the dis- 
of the 
of its use- 
brief. : 

Jr., MD 


the period 
fulness may be relatively 
James B. SNOW, 
Oklahoma City 


50. Pp 288. Little 


Ventilators and Inhalation Therapy. By 
in, MD. Price, $1 , 
02106, 1972. 


The second edition of Ventilators 
and Inhalation Therapy presents the 
updated viewpoints of Dr. Dobkin 

“and 20 other experts on the use of me- 
‘chanical ventilators andon modalities 
of inhalation therapy- The book is 


Books 








well edited, indeed; and references 
are abundant and:appropriate. 

The book is practical and clinical in 
its orientation. Leading off with a 
chapter entitled “Anesthesia and 
Respiration” may give the impression 
of a slanting of emphasis. The aim of 
the book is broader than that; and 
prolonged mechanical 
gets its fair share. 

<- The coverage of relevant topics is 
comprehensive, including a sketch of 
ventilation-perfusion problems; the 
differential of diagnosis of respira- 
tory failure; the characteristics of me- 
chanical ventilators, as well as me- 
chanieal hazards; inhala n therapy 
and chest 








patients receiv- 
ing prolonged mechanical ventilation 





ent pediatric problems more than su- 


perficially. A real void is the lack of 
s and techniques of measure- 


nd monitoring. 









nd and constructively described. 
ack of in-depth treatment of 
many topics is compensated for, in 
part, by references to an extensive 
biblidgraphy. 

Ricuarp R. UnL, MD 
San Diego, Calif 


iochemistry. and Physiolo Bes 
vol 2. Edited. by Geoffrey H 

Price, $29.50. Pp 584. Academic Press Ine, 11 ni 
re, New York 10003, 1971. 


second edition of the series of 


summarizing and presenting the im- 
-portant work that has been done in 


: s work from the original ver- 
was published 15 years ago. 


with the nature and behavior of bone 
cells, the structure of the organic 
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veulation, 





tion and maintenance of bone. Vol- = : 
highly selective, igno 


ume 8 deals with the biophysical prin- 


ciples affecting bone structure, bone = 
growth in the fetus, and the internal 


remodeling of bones. There are also 
chapters concerning the radioauto- 
graphic studies of bone formation, os- 
teocytic resorption, cellular dynamics 
of bones, and the newer field of the 


“induction of heterotopic bone forma- 


tion. 

The organization of the chapters is 
excellent and the format is such that 
there is an outline at the beginning of 
each chapter with page references. 
The bibliographies following each 
chapter are generally excellent and 
the illustrations and graphs are well 
prepared and informative. 

For those who are interested in 
bone physiology, this volume has 
much to offer. However, much of the 
material, especially relating to the 
biophysical principles affecting bone 
structure, is arcane with very little 
actual direct proof offered for the 
theories and suppositions that are 
proposed. The chapter on bone elec- 
tricity is interesting and contains an 
excellent bibliography of the subject 
of the electrical conductivity of bone; 
however, much of the material pre- 
sented in the chapters on the internal 
remodeling of bones, radioauto- 
graphic studies of bone formation, 
and the growth of bone contains too 
much expository material and are 
generally unremarkable without of- 
fering a great deal that was not con- 
tained in the first volume of this 
work. 

The chapter on bone turnover and 
osteoporosis is based on personal 
studies by the author, the relevance 
of which is questioned by other inves- 
tigators in the field. The title of this 
chapter should be revised according to 
the research of one of the authors 
which was mainly microradiographic 
studies of bone resorption. The con- 
clusions in this chapter are drawn 
from selective data, ignoring some of 
the excellent papers published in the 
literature that refute their con- 
clusions. For instance, the statements 
in this chapter regarding the efficacy 
of calcium infusions in the treatment 
of osteoporosis are contentious and 
not corroborated by other investiga- 


tors t he 













































portant original « 
pects of osteoporosis 
poorly described, espe: 
the exciting effects of th 
phonates. The remaining 
especially the one by Janet V 
on “The Effects of Radiatic 
Bone,” are timely, E, 
informative. Vaughan’s cha 
novel with excellent: deseriptions 
the physiological and patholog 
fects of radiation on bone. 
While this volume of the 
ume work of the biochemistry 
physiology of bone is compreh 
it is felt that this would appe: 
to those who are most intimatel 
volved in the research de: 
therein. If for no other reason, it 
highly recommended because a t 
extensive bibliography that 
tains. As noted above, some 
chapters are informative, inter 
and well written, while others ar 
as well developed or inclusive. 
DANIEL S. BERNSTEIN. 

Boston . sce 


Hemobilia (Biliary Tract Hermorrh: 
History, Pathology, Diagnosi 

Treatment. By Phi Sandblom. P? 
Charles C Thomas. Publishers, 301-327 
rence Ave, Springfield, Il], 1972). > 


This slender volume by Prof 
Sandblom has much to recommen 
is a lucid and beautifully 
compendium of a conditior that 
obviously been the. autho: 
long interest and hobby. He deser 
hemobilia as the “neglecte 
drome” with the diagnostic tr 
gastrointestinal bleeding, bilia 
ic, and jaundice. As recentiy as. 
only eight cases were tecorded 
modern literature and he hes now 
lected and analyzed over 500 ca: 
Every general surgeon who reads t 
book is bound. to recall a patien 
two who had this problem and refle 
that he probably would have hani 
the situation better had he read th 
volume beforehand: - 

The longest chapter is devote : 
the history of this syndrome. It is a 
fascinating, beautifully written and 
illustrated essay: It leads che read 
from 1654 when Glisson first 
scribed the condition in a y 
bleman wounded in a d 
when traffic accidents Ge, 
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more ue selective arteriog- 
e lucidly presented as are the 

tails of surgical management. 
strongly recommend Hemobilia to 
surgeons who work in the abdo- 
ind to all gastroenterologists. 
that it takes to read 
spent and each reader will 
arning and a literary expe- 



















































FREDERICK P. Ross, MD 
-> Fitchburg, Mass 


ryology for Surgeons. By Stephen W 
PhD, and John E Skandalakis, MD, PhD. 
, $36. Pp 918.: WB- Saunders Co, 218 W 
Sq, Philadelphia 19105, 1972. 


geons called upon to treat 
ents with congenital abnormal- 
thorough understanding of 
gy is essential. However, de- 
i importance. embryology is 
not adequately emphasized, ei- 
; surgical training programs or 
he surgical literature. Pediatric 
geons and general surgeons are 
tly reminded of their need 
wledge of embryology during 
daily clinical activities. For ex- 
le, to prevent recurrence when 
ng a thyroglossal duct cyst, a 
surgeon must realize the need to re- 
move the central portion of the hyoid 
bone, the embryonic course of the 
. He must be able to anticipate 
rhat genital abnormalities can be ex- 
ad in a girl with imperforate 
anus; he must be aware of the anat- 
omy of persistent. embryonic intesti- 
lor urinary tract structures which 
n be responsible for the purulent 
e he may see at the umbilicus 
infant. He must be able to con- 
ct an adequate search for a nonpal- 
able undescended testis along path- 
of testicular descent. 
volume by Gray and Skanda- 
8 pro ides a source of embryologic 
: necessary to meet the 
most. general, thoracic, and 


A h Surg/Vol 106, 


i, and far more com- 
standard clinical text- 


us system, musculoskeletal system, 
ctremities, face, eyes, and ears are 


“not included. 


Each of the 28 chapters is organized 
similarly. With the aid of excellent, 
clear, and uncomplicated drawings 
and diagrams, the authors describe 
and discuss the normal and critical 
events in embryonic development of 
the structure or organ system which 
is the subject of the chapter. A very 
thorough description of all reported 
abnormalities of each structure or or- 
gan system is presented. 

Embryogenesis and pathogenesis, 
and a complete anatomic description 
of each abnormality is included when 
applicable. Also, the authors usually 
go further and list as well as discuss 
symptoms, methods of diagnosis, and 
treatment of each developmental ab- 
normality. In addition to the text, 
significant information regarding 
each anomaly is presented in clear 
tabular form uniformly designed to 
indicate the incidence of each anom- 
aly, the time of its embryonic origin, 
and other facts of clinical importance. 

The many figures used to illustrate 
the text are excellent. Most of the 
artwork is not original but has been 
critically selected and beautifully 
reproduced from other publications. 
Similarly, the bibliography of each 
chapter is impressive. Extensive ref- 
erence to embryologic literature is in- 
cluded with a large number of current 
and classic clinical references most 
useful for the practicing surgeon. 

The only possible fault with this 
publication is that some sections read 
more like a text of clinical pediatric 
surgery than a work primarily de- 
voted to embryology. Lengthy discus- 
sions of symptoms, methods of di- 
agnosis, and recommendations for 
treatment duplicate what is readily 
available in other publications and 
are not particularly enlightening for 
those who have had any significant 
training in the recognition or treat- 
ment of congenital anomalies. Elimi- 
nation of some of these sections 
would have significantly shortened 
the volume without detracting from 
its overall value. 

Despite this one shortcoming, this 
book will prove to be extremely valu- 
able, not only to surgical residents, 
but even to the polished, experienced 





g the genitalia are. 


Sections devoted to the ner-* 


surgeon who treats patients with de- 


salapan abnormalities, Further- 
more, although this, book is directed 
primarily to the surgeon, other physi- 
cians in allied fields. such as pediatric 
cardiology, gastrdénterology, and pe- 
diatric radiology will find many use- 
ful, Om applicable facts. 
Rogert M. Fitter, MD 
Boston 


Head Injuries. Report of proceedings of an in- 
ternational. symposium held in Edinburgh and 
Madrid, April 2-10, 1970. Price, $22.50. Pp 342. 
Williams Wilkins Co, 428 E Preston St, Baiti- 
more 21202, 1971. 





This book is a compilation of papers 
presented at an international sympo- 
sium on head injuries in 1970. The 
first part of the conference was held 
in Edinburgh, and the meeting then 
adjourned and reconvened in Madrid. 
There are 99 senior authors who have 
contributed short chapters on all as- 
pects of head injuries. There are sev- 
eral comprehensive sectionson the or- 
ganization of head injury services in 
various countries of Europe. ` 

Because of the multitude of au- 
thors, the book lacks the continuity 
that would be ‘provided by an overall 
editor. The book’s chapters are writ- 
ten individually and therefore there 
is some degree of overlap. Some very 
important points, however 
brought out in this book representing 
the European experience in neurosur- 
gery. Specifically, in a delightful 
chapter on the prevention of headn- 
juries by K. G. Jamieson, Director of 
Neurosurgery, University of Bris- 
bane, Queensland, Australia, there is 
an excellent factual report from Bris- 
bane that 25% of drivers involved in 
single vehicle accidents are knewn to 
police beeause of a previous criminal 
record. The personality of the driver 
involved in an accident, particularly 
one who is involved in multiple acci- 
dents, is statistically exceedingly well 
drawn; the profile is that of a younger 
male driver with an unsatisfactory 
family background and poor ‘school 
record, although not necessarily of 
low intelligence, with a poor employ- 
ment record, rapid changes of em- 
ployments, and poor marital stability. 
Another strong statistical’ fact 
brought forth by Professor Gissane of 
the Road Injury Research Group in 
Birmingham, England, in an analysis 
of English accident statistics, is that 
if the human cost is expressed in 
terms of lost years of productive life, 
head injuries as a result of foad acei- 
dents are a greater health problem 
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than either cancer or heart disease. 
From a neurosurgical point of view, 
W. B. Jennet, Director of the Insti- 
tute of Neurological Sciences, Kill- 
earn Hospital, Glasgow, Scotland, 
makes. a strong point in suggesting 
that fragmented bene from depressed 
bone fractures be replaced. Statisti- 
cally, in bis experience, the infection 


rate was no greater when’ the bone. 


was left out. A subsequent. cranio- 
plasty was hence not required. This 
has also been the recent Vietnam ex- 
perience with missile wounds of the 
brain, ie, it is not necessa 
case to perform an ost 
niectomy for debridemen 
wound. Rather, craniotomies with 
pneumatic craniotome 
ment of the bone fi 


















and have often obviated the necessity 
for subsequent cranioplasty. 

here is One criticism of this book 
injuries, however, and that is 
70 chapters dealing specif- 
h many facets of head in- 
here is not a single chapter 
ad to the management of pene- 
trating missile wounds of the brain. 
The reviewer points out that he is a 
m y neurosurgeon and hence pos- 
nduly interested in the man- 
nt of missile wounds of the 
aw he insists nevertheless that 
textbook that covers so many fac- 
the treatment of head injuries, 
last ene chapter on the treatment 
of missile wounds to the brain should 
have been included for completeness 
of this otherwise splendid compila- 
tion of current papers. 
CAPT Frepericx E. J ACKSON, MC, 




























amp Pendleton, Calif 


` Coi tion Problems in Transplanted 
Organs. By K. N. von Kaulla, MD. Price, 
p 186. Charles C Thomas Publishers, 
feild. I, 1972. 


book consists of 12 scientific 
tations with introductory and 
remarks by Dr. von Kaulla. 
constitute the proceedings of 
national symposium held in 
ermany, in 1970. 
first presentation, Lechner 
ssociates from the Univer- 
“enta, Austria, review their 
experience with orthotopic liver 
transplantations in 24 mongrel dogs. 
A ristic pattern of altered co- 
a actors occurred. During 
the anhepatic phase there was evi- 












‘derice of severe disseminated intra ~ 


vascular coagulation (DIC). If the 


transplanted liver was well preserved: 


‘and if it functioned well, the clot- 
ting abnormalities subsequently re- 
gressed. However, if the liver did not 
function well, then local intravascular 
coagulation within the transplanted 
organ supervened. In subsequent pre- 
sentations by Moraiu et al of the Uni- 
versity of Lauvain, Belgium; by Betti- 
gole and his associates from the 
Sloan-Kettering Institute, New York; 
and by Popov and his co-workers 
from Bonn University, Germany, 
similar data are presented, all of 
which emphasize that DIC is rou- 
tinely observed during the anhepatic 
phase of liver transplantation, and 
that graft rejection is accompanied 
by a second burst of intravascular co- 
agulation. Dr. von Kaulla of the Uni- 
versity of Colorado, in Denver, dem- 
onstrates that in pigs, preserved 
heterotopically transplanted livers 
(the recipient animal’s liver remains 
in place and an auxiliary liver is im- 
planted) trap platelets and fibrinogen 
and induce systemic hemorrhage. 

In the next section of the book two 
papers, one by Boehmig and his asso- 
ciates from the University of Colo- 
rado and from the Scripps Clinic, La 
Jolla, and the other by Colman and 
his associates from the Massachusetts 
General and Peter Bent Brigam hos- 
pitals, document the coagulation 
changes that occur during hyperacute 
rejection of renal transplants. After 
first reviewing the present state of 
the role of antidonor antibodies in hy- 
peracute rejection, Boehmig defines 
the essential features of the rejection 
process as sequestration within the 
homograft of antigraft humoral anti- 
bodies, platelets, and white blood 
cells, There then follows intense local 
activation of the clotting mechanism 
with intravascular fibrin deposition 
and ischemic necrosis of the trans- 
planted kidney. Rarely, the process 
becomes systemic, producing lethal 
DIC. Boehmig speculates that both 
systemic heparinization and attempts 
to deplete antigraft humoral anti- 
bodies may at least partially prevent 
the rejection crisis. Colman describes 
two patients who received Teraski-F 
matched kidneys. In one patient 
heparin was instituted after rejection 
was manifest, to no avail. In the sec- 
ond, heparin was initiated before 
transplantation, and although there 
was biopsy evidence of local intra- 
vascular fibrin deposition, the graft 


“speculate: 



































eventually survived. Colman a 
that activation of the 


Rosenberg and his colleagues 
Wayne State University, Datroi of. 
fer a somewhat different view of th 
pathogenesis of the hyperacute 
rejection phenomenon. Arguing 
the process represents the presence 
preformed antigraft humeral an 
bodies, the Wayne State group have 
used pig to dog renal transpla 
model for the study of rejection 
share with the previous autho: 
view that endothelial damage is 
initiating event, but they stress 
role of platelet aggregates in vascul. 
occlusion rather than coagu a al 
fibrin deposition. In their experien 
neither heparin nor immurosuppre 
sive agents are beneficial in pre- 
venting rejection. ere Pee 








let-rich plasma induced platelet 
gregation with attendant release of 


platelet serotonin. By contrast, addi- 
tion of dog lymphocytes to. pig plat 
let-rich plasma did not ‘trigger the 
platelet-release phenomenon. The a 
thor suggests that this model m 
predict major histocompatibility 
human donor-recipient. pairs. Carls- 
son, Hedner, and Nilsson, from 
Malmo, Sweden, report their quanti- 
fication of fibrinolytic split products. 
in the plasma and urine of recipients 
of kidney transplants. They found 
that during irreversible rejection epi- 
sodes, split products in the urin 
greatly exceeded those in the serum, 
and they suggest, therefore, that. 
measuring urinary split preducts may 
be a useful clinical tool for prognostic 
purposes. ee 

This book has one major and ob- 
vious strength. It assembles an i 
pressive array of clinical end experi- 
mental data to buttress the argument _ 
that accelerated intravascular coag- ` 
ulation plays a major, and -presum- 
ably critical, role in the balance. be- 
tween survival or rejection _ 
transplanted organs. Unfortunate 
the format of the book, t nseripti 
of the proceedings of an inzernatic 














ing any anatomical relationships; 


y, Many roentgenograms varying in 


































‘in the present 
‘tions. This is particularly manifest in 
the fifth and sixth presentations. 
Paradoxically, despite this redun- 
dancy, there is no general introduc- 
tion into the highly specialized fields 
of coagulation and transplantation 
mmunology that underlie these pa- 
pers. Therefore, the general reader 
lies awash in a sea of specialized ter- 
“minology, much of which seems al- 
most capriciously: arcane. 
: On balance, this symposium is valu- 
able to those who already possess a 
_ sophisticated knowledge of the field, 
but the general reader and the stu- 
dent may best find it helpful as an in- 
troduction to the original literature 
ed in the abundant references. 
Bes <- DANIEL DEYKIN, MD 
Boston 





Applied Surgical Anatomy. By Charles 
Marks, MD. Price, $22.50. Pp. 598, Charles C 
Thomas Publisher, Springfield, I, 1972. 

In his preface Dr. Marks says he 
ypes this book will be of use as a suc- 
t reference to the medical student 
is first year, through his specialty 
aining, and at all times; Dr. Holden 
a foreword says it should be of 
reat assistance to surgeons. It is 
ue that it is a succinct volume, cov- 
ering the entire body in 598 pages. 
luch of the material is a compen- 
um of gross anatomy, with some 
rrelation with embryology, to which 
has been added a smattering of pa- 
thology and a statement of some op- 
erations performed. 

But surgical subjects do not get the 
treatment they deserve. For example, 
the description of tracheostomy car- 
ries no mention of danger to blood 
vessels; while facture displacement is 
described, there is no statement or il- 
-  Justration of the role of individual 
~ muscles; the descent of the testis is 
diagramed, but there is no illustra- 
tion of any hernia repair. 

The illustrations that should adorn 
-work on surgical anatomy are 
hopelessly inadequate. There are a 
few good illustrations of congenital 
defects, But I could find only four op- 











































_ strikingly uninformative. There are 
several photographs of specimens: re- 
‘moved at surgery, laid out as on the 
 pathologist’s table, none demonstrat- 








erative views; all photographs seem - 


 darity; and 16 diagrams in csivr. 
These latter are of excessive sim- 


plicity, net particularly surgical; four 
of the 16 are pictures of bones shew- 
ing location of muscle attachment. 
The thyroid gland illustrated pos- 


sesses superior but not inferior thy- . 


roid arteries, and the location of nei- 
ther the parathyroid glands nor the 
recurrent nerves are shown. There 
are no references either to classical 
surgery or anatomy, or to recent ad- 
vances in these fields. 

This reviewer cannot agree the 
work has ‘ulfilled its purposes. It will 
probably be mystifying to the first- 
year student, and it would seem 
hopelessly inadequate as an aid to the 
surgeon, cr the surgeon-in-making. 

Epwarp A. Epwarps, MD 
Boston 


Bone Tumors. By Louis Lichtenstein, MD. 
Price, $24.50. Pp 441. CV Mosby Co, St. Louis, 
1972. 


The fourth edition of this textbook 
is a brightly colored, enlarged, and 
up-to-date revision of the now-classic 
third edition. Again Dr. Lichtenstein 
has produced an excellent, practical, 
and readable book. As is stated in the 
preface, the format of the book is un- 
changed, and this includes a brief 
summary ut the end of each chapter. 
This is particularly helpful to those 
persons reviewing orthopedic pathol- 
ogy. The new edition includes 40 new 
illustrations and a new chapter on 
certain rare primary tumors of bone. 

In general, the text reads very eas- 
ily and the pictures (both of speci- 
mens and x-ray films) are of high 
quality. Tke overall superb quality of 
the book speaks for itself and I have 
no major criticisms. There are a num- 
ber of areas, however, that deserve 
comment. 

From an orthopedic surgeon’s view- 
point, I think that this is the best 
single text. that is up-to-date dealing 
with bone tumors. The information is 
ample for orthopedic surgeons and 
residents ai all levels of training. For 
the orthopedic pathologist, this book 
will serve only as an introduction to 
bone tumers. The information on 
many fairly common lesions—for ex- 
ample, all those included in Appendix 
A entitled, “Some Nonneoplastie Le- 


‘gions of Bone That May Be Mistaken 


for Tumore”—is much too brief, and 
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other basie source 
While these lesior 
plasms in the true 
entiation frora tr? 
tant. Again, fr 


rast be sought. 
may not be neo- 
se, tbeir differ- 
tumors is impor- 
the. pathologist’s 
viewpoint, I du nci.fee: that the spec- 
trum of histology for » particular le- 
sion is exemplary enough. Good ex- 
amples of the classic lesions, however, 













are well presented. + 


From. a biological standpoint, it is 
important to make an accurate diag- 
nosis for. many reasons, and thus 
classification is very important. 
Within this framework there seems 
to be a tendency to place certain tu- 
mors that are not classic into distinct 
categories, for example. in Chapter 8, 
entitled “Unusual Benign and Malig- 
nant Chondroid Tumors of Bone.” 
Perhaps more stress could be placed 
on overall cell biology with regard to 
cell potentials to specialize, modulate, 
and differentiate, and that’many tu- 
mors represent a spectrum of various 
expressions of cellular behavior that 
are not always clear. r 

The chapter on chondrosarcoma in- 
fers that all intramedullary lesions 
arise from preexisting cartilage. This 
is impossible to substantiate and 
surely some must arise de novo from 
undifferentiated cells. 

In chapter 25 (“Carcinoma Meta- 
static to the Skeleton”), extensive use 
is made of the word “osteoplastic” in- 
stead of “osteoblastic,” the more.chrn- 
monly used term meaning the indue- 
tion of new bone in host tissue. The 
author could have spent more than a 
word or two distinguishing ostedlytic 
from osteoblastic secondary tumors 
with regard to their biology. In es- 
sence, all secondary tumors are lytic 
in that they resorb bone to greater or 
lesser degrees. Some of these tumors 
are considered osteoblastic; tha 
they stimulate normal host tissye 
produce an increased amount of bons 
per unit volume and thus increase the 
radiodensity. Although the quality of 
x-ray film reproduction is fairl 
at least two (8-1; A and B; 12-3,. 
C) have one print each that is, 
ward. í 

In summary, this book is the most 
up-to-date, readable text on bone te 
mors with an extensive, useful bibi- 
ography on the bookshelf today. it is 
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particularly suited to orthopedic sur- 
geons and residents at all le of 
study. 








Joun E. Kenzora. MÙ 
Boston : 


Books 


Before prescribing, please consult complete product 
information, a summary of which follows: 

Indications: Symptomatic relief of hypersecretion, hy- 
permotility and anxiety and tension states associated with or- 
ganic or functional gastrointestinal disorders: and as adjunctive 
therapy in the management of peptic ulcer, gastritis, duo- 
3 f denitis, irritable bowel syndrome, spastic colitis, and mild 
ulcerative colitis. 

Contraindications: Patients with glascoma: prostatic 
hypertrophy and benign bladder neck obstruction; known 
hypersensitivity to chlordiazepoxide hydrochloride and/or 
clidinium bromide. 

Warnings: Caution patients about possible combined 
effects with alcohol and other CNS depressants. As with all 
CNS-acting drugs, caution patients against hazardous occupa- 
tions requiring complete mental alertness ( ega operating ma- 
chinery, driving). Though physical and psychological depend- 
ence have rarely been reported on recommended doses, use 
caution in administering Librium (chlordiazepoxide hydro- 
chloride) to known addiction-prone individuals or those who 
might increase dosage; withdrawal symptoms (including con- 
vulsions), following discontinuation of the dreg and similar 
to those seen with barbiturates, have been reported. Use of 
any drug in pregnancy, lactation, or in women of childbearing 
age requires that its potential benefits be weighed against its 
possible hazards. As with all anticholinergic drugs, an inhibit- 
ing effect on lactation may occur. 

Precautions: In elderly and debilitated, limit dosage to 
smallest effective amount to preclude development of ataxia, 
oversedation or confusion (not more than two capsules per 
day initially; increase gradually as needed and tolerated). 
Though generally not recommended, if combination therapy 
with other psychotropics seems indicated, carefully consider 
individual pharmacologic effects, particularly in use of po- 
tentiating drugs such as MAO inhibitors and phenothiazines. 
Observe usual precautions in presence of impaired renal or 
hepatic function. Paradoxical reactions (e.g., excitement, stim- 
ulation and acute rage) have been reported in psyzhiatric pa- 
tients. Employ usual precautions in treatment of anxiety states 
with evidence of impending depression; suicidal tendencies 
may be present and protective measures necessary, Variable 
effects on blood coagulation have been reported very rarely in 
patients receiving the drug and oral anticoagulants: causal re- 
lationship has not been established clinically, 

Adverse Reactions: No side effects or manifestations 
not seen with either compound alone have been reported with 
Librax. When chlordiazepoxide hydrochioride is used alone, 
drowsiness, ataxia and confusion may occur, especially in the 
elderly and debilitated. These are reversible in most instances 
by proper dosage adjustment, but are also occasionally ob- 
served at the lower dosage ranges. In a few instances syncope 
has been reported. Also encountered are isolated instances of 
skin eruptions, edema, minor menstrual irregularities, nau- 
sea and constipation, extrapyramidal symptoms, increased and 
decreased libido—all infrequent and generally controled with 
dosage reduction; changes in EEG patterns (low-voltage fast 
activity) may appear during and after treatment; blood dys- 
crasias (including agranulocytosis), jaundice and hepatic dys- 
function have been reported occasionally with chlordiazepox- 






ge gastric ulcer > s 
rtion of angulus. 


endoscopy rev als it took 


74 weeks to get from here... 
=» _ to here. 


A LQBb7 
on owe 










O Ulcer completely 
healed. Indentation 
represents scar from ulcer 
crater. 


_The need to provide an adequate 
_ therapeutic regimen. 
~The goal of medical treatment of a peptic ulcer is to 
promote optimum conditions for the natural healing process by 


helping to reduce gastric secretion and hypermotility as well 
asundue anxiety. 











The need to treat the psyche as well 
as the soma. 


‘Athasbeen said that in peptic ulcer the psyche may require 
as'much attention as the soma.? This is reasonable since it is 
well known that undue anxiety from emotional stress can 
frequently cause an increase in gastric secretions and also 
Hypermotility... conditions that might adversely affect the 
g process and interfere with remission. This is where 
ction Librax can help. 


ata on file. Hoffmann-La Roche Inc., Nutley, N.J. 07110. 
kel EL: J. Med. Soc. New Jersey, 65:242, 1968. 










Helps to relieve undue anxiety, reduce G.I. 
hypermotility and hypersecretion. 






nly Liorax combines in a single capsule the well-known 
xiety action of Librium® (chlordiazepoxide HCI) and the 
dable artisecretory/ antispasmodic action of Quarzan® 


ide hydrochloride, making periodic blood counts and liver 
function tests advisable during protracted therapy. Adverse 
effects reported with Librax are typical of anticholinergic 
agents, i.e., dryness of mouth, blurring of vision, urinary hes- 


(clidinium Br). The action of Librium helps reduce excessive 
anxiety which may intensify the hydrochloric acid flow in the 

ga rointestina! tract. At the same time, the action of Quarzan, 

a dependable anticholinergic, helps to reduce G.I. hypermotility 
and hypersecretion to help relieve associated pain and spasm. 


Up to 8 capsules daily in divided doses. 
sy, EOT optimal response, dosage should be adjusted to your 
patierit’s equircments—1 or 2 capsules, 3 or 4 times daily. 

Rx: Librax #35 for initial evaluation of patient response 
to therap’ 
aa RX" brax #100 for follow-up therapy — this prescription 
for Z to 3 weeks’ medication can help maintain patient gains while 
permitting less frequent visits, 


itancy and constipation. Constipation has occurred most often 
when Librax therapy is combined with other spasmolytics 
and/or low residue diets. 


relieves anxiety-linked 
symptoms of peptic ulcer 


eq adjunctive 
Librax 


Each capsule contains 5 mg chlordiazepoxide HCI 
and 2.5 mg clidinium Br. 































































_ endoscopy 
reveals 
it took 

74 weeks 
to get 

from here... 





|70 Large gastric alcer 
onfower portion of angulus. 


to here. 






R137 





healed. Indentation 
represents scar from ulcer 
eraler. 








70 Ulcer completely 



































March 1973 Volume 106 Number 3 








Carcinoma of the Male Breast................. ..... W. L. Donegan, C. M. Perez-Mesa 
Femoral-Popliteal Bypass in 29 Diabetics ............... J. W. Harmon, C. S. Hoar, Jr. 
Misdiagnosis of Pneumonia in Patients Needing Mechanical Respiration 





i "_ bypertrophied Ligamentum Flavum........... Y. B. Beamer, J. T. Garner, C. H. Shelden 
Carcinoma of the Pancreas.............................. M. E. Najera, R. R. White IHI 


Me ronie Intravascular Coagulation in Metastatic Prostate Cancer . .R. J. Samaha, 
T. N.C. Bruns, G. J. Ross, Jr. 


servation of Canine Kidneys With Hypothermic Nonpulsatile Perfusion 
R. T. Grundmann, H. Pichimaier 


A Nonionic Surfactant and Blood Viscosity............................ F. L. Grover, 
: R. S. Kahn, M. W. Heron, B. C. Paton 


Mitomycin and the Healing of Intestinal Anastomosis................... T. Wiznitzer, 
R. Orda, J. B. Bawnik, A. Rippin, B. Griffel, M. Herzberg 






















W. D. Jennings, Jr., W. R. O’Kelley Ill, H. C. Byrd 
Vitamin A Pretreatment of Stress Ulcers in Rats.......... R. Rasche, W. C. Butterfield 


-Immunological Competence of Heat-Treated Extracts of Tumor or Lymph Nodes 
: J. Castillo, H. S. Goldsmith 


Cardiovascular Response of the Acidotic Newborn to NaHCO, ..... M. I. Rowe, A. Arango 
Litrapore Hemofiltration................ A. S. Gervin, T. J. Limbird, C. L. Puckett, D. Silver 
< Colitis Cystica Profunda................................ A. H. Herman, D. C. Nabseth 


j Csteomyelitis of the Glavicle Following Subclavian Vein Catheterization 
ee J. Manny, |. Haruzi, Z. Yosipovitch 


_ Nonthrombotic Arterial Occlusion......................... L. A. Sharzer, W. H. Baker 


i Ureteroneocystostomy in Kidney Transplant With Ureteral Duplication 
J. M. Barry, H. D. Pearse, R. K. Lawson, C. V. Hodges 


_ Femoral-Axillary Artery Bypass for Arm Ischemia............ H. S. Moseley, J. M. Porter 
Crossbow Arrow Injury of the Abdomen. ......... E. C. Saw, N. R. Arbegast, T. P. Comer 
_Crbital Reconstruction After Radical Resection.............. M. B. Habal, J. E. Murray 


Surgical Education in a Developing Country............. G. J. Hill Il, M. G. Herrera-Acefia, 
: G. Arboleda, R. Montoya 


; Ansthors a and Editors MOO Ee ote cet ire a et ation S eget a hel R. Warren 





Postoperative Intussusception................. .............. J. A. Cox, L. W. Martin 
_ Gram-Negative Pneumonias in Surgical Patients........... J. D. Schlenker, R. Barrios 


L. R. Bryant, K. Mobin-Uddin, M. L. Dillon, W. O. Griffen, Jr. 


_ Threshold Burning Effects on Distant Microcirculation................. C. Jelenko I, 
























Additionally, Injectable Valium diazepam) can 


Injectable Valium benefits 
(diazepam 





Injectable Valium (diazepam) is a useful 
premedicant for reducing undue anxiety. 
Recall of preoperative procedures is markedly 
diminished. When given in conjunction with 
narcotics, a reduction of narcotic dosage should 
be considered. (See prescribing information.) 
Injectable Valium should not be mixed with 
other drugs, solutions, or fluids. The new 10-mg 
disposable syringe can help you observe this 
precaution at the same time it helps assure 
aseptic handling. Injectable Valium seldom 
significantly alters vital signs. Nevertheless, 
there have been infrequent reports of 
hypotension and rare reports of apnea and 
cardiac arrest, usually following I.V. 
administration. Resuscitative facilities should 
be available. 

To relieve excessive preoperative anxiety, 
remember Injectable Valium (5 mg/ml) 2-ml 
ampuls,10-ml vials, 2-ml Tel-E-Ject™ (disposable 
syringes). 
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Injectable Valium diazepam 





ready-to-use 2-ml Tel-EJect (disposable syringes) 


1o-ml vials 
2-ml ampuls 


(5 mg/ml) 


Can ease undue preoperative tension and anxiety. 
Calming effect is usually prompt and pronounced. 

Induces satisfactory or light sleep, from which patient is easily aroused to follow instructions.“ 
Rarely produces significant changes in vital signs. 


Before prescribing, please con- 
sult complete product information, a 


|. summary of which follows: 


Indications: Tension and anxiety 


states; somatic complaints which are 
concomitants of emotional factors; 
psychoneurotic states manifested by 
tension, anxiety, apprehension, fa- 
tigue, depressive symptoms or agita- 
tion; symptomatic relief of acute 
agitation, tremor, delirium tremens 


and hallucinosis due to acute alcohol 


ee 


withdrawal; adjunctively in: relief of 
skeletal muscle spasm due to reflex 
spasm to local pathology; spasticity 
caused by upper motor neuron dis- 
orders; athetosis; stiff-man syn- 
drome; tetanus; status epilepticus 
and severe recurrent seizures; 
anxiety prior to gastroscopy, esoph- 
agoscopy, and surgical procedures; 
cardioversion (I.V.). 
Contraindicated: In infants; in 
patients with known hypersensi- 
tivity to the drug; in acute narrow 
angle glaucoma; may be used in 
patients with open angle glaucoma 
receiving appropriate therapy. 
Warnings: Inject I.V. slowly, 
directly into vein; take at least one 
minute for each 5 mg (1 ml) given. 
Do not mix or dilute with other solu- 
tions or drugs. Do not add to LV. 
fluids. Rare reports of apnea or car- 
diac arrest noted, usually following 
I.V. administration, especially in 
elderly or very ill and those with 
limited pulmonary reserve; duration 
is brief; resuscitative facilities 
should be available. Not recom- 
mended as sole treatment for psy- 


chotic or severely depressed patients. 


Should not be administered to pa- 
tients in shock, coma, acute alco- 
holic intoxication with depression 
of vital signs. Caution against haz- 
ardous occupations requiring com- 
plete mental alertness. Advise 
against simultaneous ingestion of 
alcohol and other CNS depressants. 
Withdrawal symptoms (similar to 
those with barbiturates and alcohol) 
have occurred following abrupt dis- 


Can reduce recall of procedure. 


continuance (convulsions, tremor, 
abdominal and muscle cramps, vom- 
iting and sweating). Keep addiction- 
prone individuals under careful 
surveillance because of their predis- 
position to habituation and depen- 
dence. In pregnancy, lactation or 
women of childbearing age, weigh 
potential benefit against possible 
hazard to mother and child. 
Precautions: If combined with 
other psychotropics or anticonvul- 
sants, carefully consider individual 
pharmacologic effects — particularly 
with known compounds which may 
potentiate action of Valium, such as 
phenothiazines, narcotics, barbitu- 
rates, MAO inhibitors and other 
antidepressants. Usual precautions 
indicated in patients severely de- 
pressed, or with latent depression, 
or with suicidal tendencies. Observe 
usual precautions in impaired renal 
or hepatic function. Not recom- 
mended for bronchoscopy, laryngos- 
copy, obstetrical use, or in diagnostic 
procedures other than gastroscopy 
and esophagoscopy. Laryngospasm 
and increased cough reflex are pos- 
sible during gastroscopy; necessary 
countermeasures should be available. 
Hypotension or muscular weakness 
possible, particularly when used 
with narcotics, barbiturates or al- 
cohol. Since effect with narcotics 
may be additive, appropriate reduc- 
tion in narcotic dosage is possible. 
Use lower doses (2 to 5 mg) for elderly 
and debilitated. Safety and efficacy 
in children under 12 not established. 
Side Effects: Drowsiness, fa- 
tigue, ataxia, confusion, depression, 
constipation, dysarthria, diplopia, 
headache, hypoactivity, hiccups, 
hypotension, incontinence, jaundice, 
nausea, changes in libido, changes 
in salivation, phlebitis at injection 
site, urinary retention, skin rash, 
syncope, slurred speech, urticaria, 
tremor, vertigo, blurred vision. Para- 
doxical reactions such as acute 
hyperexcited states, anxiety, hallu- 
cinations, increased muscle spas- 


ticity, insomnia, rage, sleep dis- 
turbances and stimulation have bee) 
reported; should these occur, use of 
the drug should be discontinued. 
Isolated reports of neutropenia, 
jaundice; periodic blood counts and 
liver function tests advisable during 
long-term therapy. Minor EEG 
changes, usually low-voltage fast 
activity, of no known significance. 

Dosage: Usual initial adult 
dose is 2 to 10 mg I.M. or I.V., 
depending on indication for use. 
Lower doses (usually 2 to 5 mg) with 
slow dosage increase for elderly or 
debilitated patients and when seda- 
tive drugs are added. (See Prftau- 
tions and Adverse Reactions.) In 
gastroscopy and esophagoscopy, 

5 to 10 mg, I.M. or I.V., 30 min. prior 
to procedure. As preoperative medi- 
cation, 10 mg, I.M., 1 to 2 hours 
before surgery. In cardioversion, 

5 to 15 mg, I.V., within 5 to 10 min. 
prior to procedure. Give I.V. injec- 
tions slowly; take at least 1 minute 
for each 5 mg (1 ml). 

In acute conditions, injection 
may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is 
usually satisfactory; not more than 
30 mg should be given within 8-hour 
period. Once acute symptomatology 
has been properly controlled with 
injectable form, patient may be 
placed on oral form if further treat- 
ment is required. 

Supplied: Valium® (diazepam) 
Ampuls, 2 ml, boxes of 10; Vials, 10 
ml, boxes of 1; Tel-E-Ject™ (dispos- 
able syringes), 2 ml, boxes of 10. Each 
ml contains 5 mg diazepam, com- 
pounded with 40% propylene glycol, 
10% ethyl alcohol, 5% sodium benzo- 
ate and benzoic acid as buffers, and 
1.5% benzyl alcohol as preservative. 


Roche Laboratories 
Division of Hoffmann-La Roche Inc. 
Nutley, N.J. 07110 


rative Intussusception 
seph A. Cox, MD, and Lester W, Martin, MD, Cincinnati 
nwvolves the small bowel only; no lead points seen. 


Gram-Negative Pneumonias in Surgical Patients: 
omplicatior ef Antibiotic Treatment 
mes D. Schlenker, MD, and Roberto Barrios, MD, Cleveland 


Prophwlactic antibiotics can be harmful. 


cinema of the Male Breast: A 30-Year Review of 28 Cases 
Villiam L. Donegan, MD, and Carlos M. Perez-Mesa, MD, Columbia, Mo 


Detaited study of natural history of the disease in men. 


_ Cioth Femaral-Popliteal Bypass Grafts in 29 Diabetic Patients 
: ohs W. Harmon, MD, and Carl S. Hoar, Jr., MD, Boston 


Fiftyavne percent cumulative patency at five years. 


isdiggnosis of Pneumonia in Patients Needing Mechanical Respiration 
Lester R. Eryant, MD, DSc; Kazi Mobin-Uddin, MD: Marcus L. Dillon, MD; 
and War't 3. Griffen, Jr., MD, PhD, Lexington, Ky 


Only 30% proved to have pneumonia. 


trop tied Ligamentum Flavum: Clinical and Surgical Significance 
Yancey 3. Beamer, MD; John T. Garner, MD; 
and C, Hunter Shelden, MD, Pasadena, Calif 


Among ten carefully selected patients seven 
wese cured and three improved. 


cinoma of the Pancreas: Therapeutic Implications 
Miguel. E Najera, MD, and Raleigh R. White, IH, MD, Temple, Tex 


Henast report of results of a conservative program. 


Chronic Intravascular Coagulation in Metastatic Prostate Cancer 
| Richard J. Samaha, MD; Thomas N. C. Bruns, MD; and 
‘Gilbes J. Ross, Jr., MD, Columbia, Mo 


Trial of intravenous heparin therapy confirms diagnosis. 


EXPEFIMENTAL SURGERY 


Preservation of Canine Kidneys With Hypothermic 
‘Nonpuisatile Perfusion 
Reirhart T. Grundmann, MD, and Heinz Pichimaier, MD, Munich, Germany 


Nonpulsatile perfusion effective if pressure meticulously monitored. 


menic Surfactant and Blood Viscosity: 
erkrental Observations 
> Frederick L. Grover, MD; Robert S. Kahn; Michael W. Heron; 
“ane Bruce C. Paton, MRCP, FRCS, Denver 
: Foloxamer 188 effectively reduces blood viscosity 
“and improves circulation. 


itoraycin and the Healing of intestinal Anastomosis: 
n Experimental Study in the Rat 
Theodor Wiznitzer, MD; Ruben Orda, MD; Jaim B. Bawnik, MD: 
Aviezer Rippin, MD; Benjamin Griffel, MD; and 
Male Herzberg, PhD, Tel Aviv, Israel 
The drug did not influence healing. 
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Editorials 


Postoperative Intussusception 


. Cox and Martin have, in this 
issue ef the ARCHIVES, focused 
attention on a complication that oc- 
curs after major abdominal surgical 
proeedures and is apparently peculiar 
to infants and young children. It was 
first recognized as a distinct entity by 
Hays in 1961. As with the more com- 
mon ileocolic intussusception in chil- 
dren, a mechanical lead point is un- 
usual. The insidious onset of this form 
of intussusception makes it difficult to 
recognize clinically, since abdominal 
pain, an abdominal mass, and rectal 
bleeding usually are absent. The char- 
acteristic location of postoperative in- 
tussusception in the mid small intes- 
tine accounts for the fact that roent- 
genographic studies of the colon sel- 
dom are of value, and contrast studies 
of the upper intestinal tract often 
will be negative and may lead to fatal 
delay in therapy. Reduction of post- 
operative intussusception nonopera- 
tively is, therefore, rarely feasible. 


It is of interest that each of the 16 
patients in the reported study was re- 
lieved of the obstruction by manual 
reduction at the time of operation. 
This is in contrast to patients with 
ileocolic intussusception who not in- 
frequently require resection of the in- 
volved segment. Whereas the more 
common idiopathic ileocolic intussus- 
ception in children is believed to be 
related to hypertrophic intestinal 
lymphoid tissue (Peyer’s patches), 
postoperative intussusception ap- 
pears to be related more to hyper- 
active peristalsis. One might question 
whether injection of local anesthetics 
into the mesentery of children under- 
going major abdominal operations 
might decrease the risk of this com- 
plication, although it is not clear as to 
what time in the postoperative conva- 
lescence the intussusception actually 
occurs. 

Of note is the recent observation by 
Dudgeon and Hays' that several pa- 


A Message to Our Readers 


he announcement in JAMA for 

Jan 1, 1973, of the discontinua- 
tion, as of July 1973, of complimen- 
tary subseriptions to AMA members 
of a specialty journal of their choice 
in addition to JAMA is at the time of 
this writing too recent to have pro- 
voked wide comment among specialty 
journal subscribers. Science, however, 
in its “News and Comments” section 
fer Dec 8, 1972, page 1071, has appar- 
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ently fired the first shot. “Because of 
the end of free subscription, the fate 
of these ten specialty journals seems 
to be very much up in the air.” Since 
other thoughts of this kind will un- 
doubtedly occur, we believe our read- 
ers deserve more of an explanation 
than the terse AMA editorial con- 
tained. 

The referred-to action of the AMA 
Trustees is one of several taken not 





tients undergoing operative excision 4 
of retroperitoneal neuroblastoma or 
Wilms tumor and who received post- — 4 
operative irradiation and chemother- 
apy have experienced intussusception — 
of the small intestine similar to that 
observed in the present report. A de- — i 
lay in diagnosis and treatment is usu- 
| 
l 


ally common because of the insidious 
onset of the symptoms. This delay 
may lead to vascular compromise and L 
intestinal necrosis in patients who j 
are frequently malnourished and who 
may have been rendered immunologi- 
cally incompetent by chemotherapy. 
An intestinal metastatic tumor acted 
as a “lead point” in two cases from 
this series. ş 
EWEA 


Reference 


1. Dudgeon DL, Hays DM: Intussuscep- 
tion complicating the treatment of gri i 
nancy in childhood. Arch Surg 105:52, 1972. 


only to institute economies but to 
strengthen the “family” image of the 
Association. The others that affect 
the specialty journals were cessation 
of the recent custom of making re- 
quested exceptions to the bylaw that 
all members of Editorial Boards be 
AMA members; rendering the covers 
of all specialty journals similar (to 
carry only the logo and the contents); 
and organization of the Chief Editors 
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~ of the specialty journals into an advi- 
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sory committee for JAMA. 

The oft-made statement that the 
Archives of Surgery enjoys the larg- 
est annual distribution of any surgi- 
cal journal whose subscription is paid 
for needs qualification. Our circula- 
tion is 42,000, far larger, indeed, than 
that of any of the other American 


journals of our type. But “paid” in 


this context does not necessarily sig- 
nify the same commitment by the 
85% of our subscribers who receive 
the ARCHIVES as a benefit as those 
who are not members and subscribe 
by independent payment. Except for 
otolaryngology and ophthalmology, 
the AMA publishes no journal in the 
surgical specialties nor in anesthesi- 
ology. It is natural that AMA mem- 
bers in those specialties would elect 


s the Archives of Surgery as their “ben- 


efit,” and they represent about half of 
our subscription list. We have in the 


By last three years been extending a 
-~ warmer hand of welcome to them by 


urging their representation on the 
Editorial Board and encouraging con- 
tributions to the content of the issues. 
Our recent focus of editorial policy on 
improving communications within 


the surgical fraternity of whatever 
_ specialty we hope is becoming an im- 
portant part of our readers’ profes- 


sional lives. Originally of a mind to 
resist the change, therefore, we are 
now enthusiastic about the opportu- 
nity to stand on our own feet and are 
happy to see the disappearance of the 
inflated “paid” subscription. We are 
confident that most of our subscribers 
who belong to the specialties, as well 
as general surgeons, will continue 
with us. 
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The chief editors of the specialty 
journals were startled by the recent 
strict enforcement of the rule requir- 
ing AMA membership of Board mem- 
bers. Its suddenness denied appoint- 
ment to certain candidates for Board 
membership who knew they were up 
for consideration or reconsideration. 
The Archives of Surgery had no dis- 
agreement with the action itself, only 
with the sudden manner with which 
the decision was made. And we sup- 
pose that, like another famous deed, 
“... if it were done when ’tis done, 
’twere well it were done quickly.” 

The decree that all the AMA spe- 
cialty journals would have similar 
covers was also a surprise. This move, 
we believe, is indeed a healthy one. 
Editors and other people concerned 
with marketing a journal sometimes 
forget that only one thing is of first 
importance, namely, the quality and 
interest of its articles. The contents 
are the wares we peddle and they 
should be displayed for all to see on 
the showcase of our cover. 

The creation of an advisory com- 
mittee for JAMA composed of the 
Chief Editors of the specialty jour- 
nals we regard as a welcome step. No 
such committee has existed before. 
Arranging for freer communication 
between Editors can only result in a 
better product. 

Science goes on to say, 


.. . the elimination of complimentary sub- 
scription to specialty journals naturally 
brings up the question of the AMA’s com- 
mitment to its scientific mission and the 
academic side of medicine. Some members 
see the move as a “denigration of medi- 
cine” in spite of official assurances to the 
contrary. 


When a large monopolistic organiza- 
tion such as the AMA displays its de- 
fensive reflexes, there are those who 
react by throwing punches, some of 
them fairly low. The behavior of the 
AMA over more than 100 years has 
been extraordinarily predictable. It is 
an organism with two personalities, 
the Educational and the Political. The 
balance is delicate, and from time to 
time one of them has temporarily 
shown its head more prominently 
than the other. But the balance has 
never been upset for long, and it is 
not going to occur now. 

The educational, standardization, 
record-keeping, and publishing ac- 
complishments of the AMA are with- 
out peer in history. The Editorial 
Board of the Archives of Surgery is 
continuing its plans for important fu- 
ture events; special articles, sympo- 
sia, panels by correspondence, and 
editorials. We are publishing more 
from our colleagues in other coun- 
tries. The book and the correspon- 
dence sections are increasing. The pa- 
pers from our affiliated organizations, 
the Central Surgical Association, the 
North American Chapter of the In- 
ternational Cardiovascular Society, 
the Western Surgical Association, 
and the Southern California Chapter 
of the American College of Surgeons, 
will continue to provide up-to-date 
surveys of American surgical prac- 
tice. The epitomes in the Contents 
and the synopsis-abstracts at the be- 
ginning of the articles will continue 
to encapsulate information for him 
who must read in haste. Our readers 
can feel confident of continuing and 
increasing value in the future. 

R.W. 


Editorials 


stoperative Intussusception 


-Joseph A. Coz, MD, and Lester W. Martin, MD, Cincinnati 


ing the past 14 years 16 patients de- 
; | postaperative small bowel intussus- 
ception. This occurred following a variety of 
€ ive procedures. The clinical signs and 
symptoms were often erroneously attributed 


each instance the condition followed 
‘Operative manipulation of the intestine or 
retroperitoneal tissues and unlike the classi- 
cal intussusception involved only the small 
bowel. ‘Rectal bleeding did not occur and an 
Ominal mass was not palpable. The most 
preeperative diagnostic study was a 
itgenogeam of the abdomen with recum- 
and upright views demonstrating the 
picture of complete small bowel 
tion 

te treatment in each instance was lap- 
tomy wich manual reduction of the intus- 
sceation..No lead point was demonstrated 
ny of the patients. All recovered to leave 

hospita. 


3 uring the past 14 years, 110 
cases of intussusception have 
been treated at Cincinnati Children’s 
Hospital Included in this number 
were 16 patients in whom the intus- 
useeptien occurred during the imme- 
iate postoperative period, following 
bperation for unrelated conditions, 
‘were primarily of the small bowel. 
one was there a demonstrable 

ad sea to account for the condi- 


suscepto and approximately 10% to 
15% ba cases of postoperative 





n's ‘Hospital, 240 
innati, Ohio 45229 (Dr. Cox) 


bowel obstruction, which is in agree- 
ment with previous reports.’* The 
cause of this condition is poorly un- 
derstood and the correct diagnosis is 
frequently arrived at after a pro- 
longed period of conservative man- 
agement. This postoperative comp- 
lication has been reported in the 
literature to develop after a variety 
of surgical procedures as follows: um- 
bilical hernial repair, appendectomy, 
closure of extrophic bladder, hyper- 
trophic pyloric stenosis, Meckel’s di- 
verticulectomy, removal of foreign 
body of the duodenum, open-liver bi- 
opsy, ileopolypectomy, correction of 
eventration of the diaphragm, ne- 
phrectomy, Wilms’ tumor, resection 
of neuroblastoma, pull-through for 
Hirschsprung’s disease, splenectomy, 
esophagogastrectomy, cervical node 
biopsy, gastrostomy and tracheos- 
tomy, bilateral adrenal exploration, 
repair of incarcerated umbilical her- 
nia, repair of coarctation of the aorta, 
repair of diaphragmatic hernia, ex- 
ploratory laparotomy (no disease), 
and exploratory laparotomy, liver 


biopsy, and appendect 

series, as can be seen fre 

and 2, excision of Wilms’ 
neuroblastomas with re 
dissections and previous reduction 
the classical type of intense pt 
predominate. 


Clinical Material 


The patients ranged in age ( 
months to 5% years; nine | 
seven, boys. The average 4: 
as was the median. The à 
slightly older than that re 
classical type of intussuscepti 
female majority in this seri 
distinction to male predominance. 
classical type of intussusception, 
These patients were opera 
tially for a wide variety of diag 
indicated in Table 1, which equi 
number of different surgi 
The interval between the initial i 
and the operation for intussu 
ranged from 3 to 20 days. Thea avé 
ten days. , 
From the summary of the posto) 
course in Table 2, it would appear that 
diagnosis could have been suspected 


Table 1.—Operations Following Which Intussusception Occurred in 16 Patie 


Original Surgical Procedures 
Nephrectomy (Wilms’ tumor) 
Reduction of ileocolic intussusception 


Resection of suprarenal gland for neuroblastoma 


Ovarian cystectomy 

















‘Meckel’s diverticulectomy 





Repair of left bochdateck’s hernia 


Ligation of bleeding duodenal ulcer-pyloroplasty 
Hiatus hernia repair, vagotomy, and pyloroplasty 
Resection of right suprarenal gland for carcinoma 





Colon interposition for lye stricture 
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Postoperative Intuss: cep 





treated earlier. Big at 
extensive retroperito 
part of the original p 


apy. This combination of factors i ina om- 
iting patient who has had an extensive 


roperitoneal dissection should lead one |. 


to suspect: the diagnosis of postoperative 
‘intussusception. Three of our patients had 
had laparotomy and reduction of the elas- 
ical. type of intussusception. One also had 
incidental appendectomy. Postopera- 

ly it was apparent that intestinal ob- 
struction was still present or had recurred. 
At a second exploration, none had a lead 
int to account for the intussusception, 
had two areas of intussusception in 
small bowel. In the remainder of the 
ts there were no preoperative clini- 

cal clues to suggest the correct diagnosis. 
‘Nine of the patients received oral feed- 
gs or. gastrostomy feedings prior to the 
evelopment of signs and symptoms of 
bowel obstruction. The remaining seven 
ver developed normal bowel function 
stoperatively. In the nine patients who 
were fed, five began to vomit the day after 
feedings were begun. The longest interval 
between feedings and evidence of bowel 
obstruction was case 7. This patient was 
di harged from the hospital tolerating a 
egülar diet and apparently doing well. 
ver, she returned in two days with 

and abdominal distention. At the 

e of reexploration, she proved to have 

n ilecileal intussusception. A third lap- 
arotomy was required in this patient for 
ase of obstructive adhesive bands. 
ine of these patients were treated with a 
ong tube for decompression, but many 
e treated for extended periods with a 

ni ogastric tube suction. In none of the 16 
‘was a lead point identified which 
-eould aceount for the intussusception. It is 
of interest that four of these patients had 
re than one area of obstructing intus- 
-susception in the small bowel. All of the in- 
ussusceptions were reduced without diffi- 
and the viability of the bowel was not 
estion. All had an uneventful recov- 

ery. Two died of generalized metastatic 


Comment 


ause of this entity is obscure, 

it since it develops following other 
erations, it would appear to be re- 
ted to endematous bowel, fibrinous 
esions, or disrhythmic contrac- 
tions, particularly in those cases in 


-which no lead point is identified. In 
‘an occasional case there will be an ob- 
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“I7 mo, F 
15 mo, F 
3144 mo, M 


414 mo, F 
gland 


23 mo, F 


4 yr, F 


4 mo, F 


5% yr, F* 
gland 


214 yr, M 


3yr, M 
3yr,F 


314 mo, M 


4yr,M 


6 mo, M 


4 yr, F 


* H-M signifies Heineke-Mikulicz. 


vious lead point such as an appendi- 
ceal stump, a polyp or a Meckel’s 
diverticulum.’ Postoperative in- 
tussusception in dogs is common 
following a laparotomy and is fre- 
quently the cause of postoperative 
death in laboratory dogs. This compli- 
cation was noted by Houck et al in 
chronically nephrectomized dogs 


being maintained by peritoneal dialy- 


sis.’ Multiple areas of small bowel in- 
tussusception can be noted in infants 


Left congenital diaphragmatic 
hernia 


Neuroblastoma, left suprarenal 


Wilms’ tumor 


Hiatus hernia 
Neuroblastoma, left suprarenal 


Wilms’ tumor 


Embryonal carcinoma, 
suprarenal gland 

Wilms’ tumor 

lleocolic intussusception 

Bilateral Wilms’ tumor 


lleocolic intussusception 


Lye stricture of esophagus 


appendectomy 
Meckel’s diverticulecta 

appendectom: 
Hernial repair 


Left peek ee ey ; 


Duodenal ulcer 


gastrostomy. 


Left nephrectomy, ‘ 
adrenectomy; aortic 
node dissection: 


Hernial repair; Vagot- 
omy; pyloroplasty: 
gastrostomy. 

Partial resection.of 
neuroblastoma 


Left nephrectomy: 
splenectomy; node. 
dissection 


Thoroco-abdominal 
resection of rigt 
suprarenal cai 

Right nephrect 


Reduction 

Left nephrectom 
enucleation of 
tumor from right 
kidney i 

Reduction; appen- 
dectomy 


Colon interposi- 
tion 


an abdominal wound, after an ex- 
tended operative procedure. These 
are easily reduced manually and are 
presumed to never produce clinical 
symptoms. However, it is possible 
that an occasional one of these i 

susceptions could persist and produce 
bowel obstruction in the postopera- 
tive period. Also the pathologist occa 
sionally encounters so-called agona 


-nonobstructing intussusception atthe 
_ time of autopsy. It ma. be postulated a 
and children at the time of closure of that the € i 





~~ fleoileocolic intussusception 


` Heoileal intussusception 


3 Re uction 


(suture line not invoived) 
Heoileal intussusception 30 cm 
from ileocecal valve and ileocolic 
intussusception 
Heoileai intussusception at terminal 
ileum and ileoileai intussuscep- 
tion 2 ft proximally 





dominal distention 
nasogastric 


rze gastrostomy 
outp postcperatively 


hich lead to intussusception can be 
oduced by a wide variety of circum- 
Lanees such as abnormal serum elec- 
yte levels, local hypoxia, extensive 
ianipulation of the bowel, or drying 
the surface of the bowel at the 
eof laparatomy. 


Diagnosis 


be diagnosis of postoperative in- 

ception can be made only if the 
ex of suspicion is high. ‘Vomiting 
ity to tolerate feedings is 
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lleoileal intussusception and 
ileoileocolic intussusception 





lleoileal intussusception 


Hleoileal intussusception 
Heoileal intussusception 


Jejunoileo intussusception 


Jejunoileal intussusception 
Heoileal intussusception 


lleoileal intussusception 


Jejunojejunal intussusception 


Heoileal and Heoileal 
intussusception 


Heoileal intussusception 


usually the initial symptom, Table 2. 
This is usually followed by abdominal 
distention. At this point, the diag- 
nosis of postoperative ileus or bowel 
obstruction due to fibrinous adhesions 
is usually made. Also the symptoms 
are frequently attributed to the 
radiation or chemotherapy or both 
which the patient receives. A naso- 
gastric tube or a long tube is inserted 
in hopes that the fibrinous adhesions 
will be lysed and luminal continuity. 
restored. Unlike the classical type of 


Reduction — 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Reduction 


Recovery 


7 Recovery 


Died 4 mo later of 
metastatic disease — 


Recovery 


Recovery after 3rd 
laparotomy for obstr 
adhesions : 


Recovery 
Recovery 


Recovery 


Recovery with dee 
weeks post 
from metastatic 


Recovery 


Recovery 


Recovery 


Recovery 


Recovery 


intussusception, these patients 
have a palpable mass. The abdomin 
pain may be erroneously attributed | 
the previous operation. Bloody. stoo! 
are unusual. Abdominal roentg: 
ograms usually reveal dilati 

bowel with multiple air fluid 

The barium enema examinati 0 
no value for diagnosis or treatment 
this condition: The diagnosi 
operative intussusception m 

pected clinically, but i 





ion. For this reason, it is necessary 


examine the entire length of small 
owel at the time of exploration. In 
Il cases, the intussusception was eas- 
ly reduced without need for resec- 
jon. Thirteen of the 16 patients had 
n uneventful course postoperatively. 
One required a third laparotomy for 
> of obstructing adhesive 
jands, but none developed a recur- 
of the intussusception. 


Conclusions 


tussusception in the postopera- 
period represents a significant 


ive testinal obst 
rch. Surg 94:450-459, 
; Snyder WH 


ns mY Ger S 
operative intussusception in Im- 


-terized by the usual triad sugge 
- intussusception, namely, intermittent 
crampy abdominal pain, -palpable | 


sausage-shaped mass, and rectal 
bleeding. Roentgenograms are help- 
ful in making the diagnosis of small 
bowel obstruction, but a barium en- 
ema examination is of no aid. The 
cause of the syndrome is obscure but 
may be related to edematous bowel, 
drying of the surface of the bowel, 
abnormal body serum eleetrolyte lev- 
els with altered local fluid composi- 
tions, inadequate local perfusion with 
hypoxia, local contusions secondary to 
handling, or occasionally, to a speci- 
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am-Negative Pneumonias 
Surgical Patients 


mplication of Antibiotic Treatment 


D. Schlenker, MD, and Roberto Barrios, MD, Cleveland 


ie general surgical service, five post- 
trative patients died during a six-month 
ìod of pulmonary infections. All devel- 
d pneumonias caused by gram-negative 
teria that were resistant to the antibiotics 
ployed immediately after surgery. In all 
» the antibiotics provided broad-spec- 

m coverage and were not directed initially 


ution against the use of prophylactic anti- 
tics in postoperative patients, particular- 


bioties.* Large doses of broad-spec- 
trum ant biotics are frequently ad- 
istered after surgical procedures 

h the object of preventing infec- 
Lious:complications. The risk of infec- 
ion with bacteria resistant to these 
Hotics is often not considered. 
purpcse of this communication is 
llustrete this problem. Five pa- 

ita who died with gram-negative 
narz. infections during a six- 
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Report of Cases 


Case 1.—A 67-year-old white man was 
hospitalized for rehabilitation from a 
stroke. He smoked one pack of cigarettes 
each day for 50 years and had a history of 
chronic bronchitis. Forty years prior to ad- 
mission he had a bleeding peptic ulcer 
which perforated. Surgery had been per- 
formed and the ulcer was plicated. Shortly 
after admission he bled from a large gas- 
tric ulcer. After three weeks of conserva- 
tive treatment, the ulcer had not decreased 
in size and surgery was recommended. In 
order to control his bronchitis, he was 
treated preoperatively with erythromycin. 
Prior to treatment, normal throat flora 
were cultured from the sputum. The preop- 
erative chest x-ray film showed no acute 
changes (Fig 1, top). A hemigastrectomy, 
vagotomy, and gastroduodenostomy were 
performed which he tolerated well. Postop- 
eratively, administration of the erythro- 
mycin was continued. On the second post- 
operative day the x-ray film of the chest 
showed plate-like atelectasis superimposed 
on a more homogeneous density in the 
right lower lung field (Fig 1, center). On 
the sixth postoperative day, his tempera- 
ture was 38.1 C (101.0 F) and a chest x-ray 
film showed bilateral patchy infiltrates in 
the lower lobes. Pure coliforms were cul- 
tured from the sputum and administration 
of erythromycin was discontinued in favor 
of kanamycin sulfate. On the 16th postop- 
erative day, his temperature rose to 39.5 C 
(103.5 F) and Staphylococcus aureus was 
cultured from the sputum. Blood and urine 
cultures were negative ini 
kanamycin and cephalo- 
. On the 19th 


postoperative day, abundant 
were cultured from the sputum 
switched from cephalothin to ge 
sulfate therapy. Blood anc uri 
remained negative. By the 25t 
tive day, the roentgenograms 
showed abscess cavities with ai 
els (Fig 1, bottom). A tr 
performed in order to ing 
suctioning. On the 38th pos 

the patient developed a bre 
tula and an empyema in th 


Alst postoperative day tha. 
was found to be resistant tog 
in vitro testing and he was sy 
regimen of polymyxin B 3 
this time he developed ren il 
the dosage of antibiotics was ad 
cording to the serum creatin 
condition deteriorated and he di 
42nd postoperative day after a res] 
arrest. An autopsy was not perform 
This case demonstrates the d 
culty i in determining the infecting 
ganism even with frequent 5 
cultures, the rapidity cf overgro 
and superinfection by an o 
resistant to the antibietics, and 
difficulty in controlling Pseud 
infection once it is establis ed 
Case 2-A 73-year-old blac man 











ig: 1.—Development of Pseudomonas 
eumonia in case 1. Top, Preoperative x- 
ray film: shows no acute changes. Center, 

second postoperative day infiltrate de- 
veloped in right lower lung field. Bottom, On 
25th postoperative day, abscess cavities 
with air-fluid levels appeared in both lung 
ields. 


with a Dacron prosthesis was performed. 
- Postoperatively, he received cephalothin 
sodium, 2 gm intravenously every six 
hours, as prophylaxis against infection in 
the graft. Although coarse basilar rales 
ere heard, he remained afebrile initially. 
al throat flora were cultured from the 
sputum. The chest x-ray film on the eighth 
erative day showed discoid. atelec- 
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the chest showed bilateral patchy basilar — 
infiltrates. Because of severe hypoxemia, a 
days - 


tracheostomy was performed. Two 
earlier pure Ps aeruginosa were cultured 
from the sputum. Administration of ceph- 
alothin was discontinued and gentamicin 
therapy started. Pseudomonas also was 
cultured from blood. On the 11th postoper- 
ative day, the temperature was normal and 
repeated blood cultures were negative. 
However, pure Pseudomonas continued to 
be cultured from the sputum and the res- 
piratory condition worsened. Adminis- 
tration of carbenicillin disodium was 
started and he was assisted by a res- 
pirator. On the 12th postoperative day, 
the chest x-ray film showed infiltrates 
throughout both lung fields. Renal failure 
developed and the blood pressure fell. He 
remained afebrile, but the white blood cell 
count (WBC) was in the range of 12,000 to 
13,000/cu mm. He died after failing to re- 
spond to administration of vasopressors on 
the 16th postoperative day. 

At autopsy, the lungs showed a bilateral 
bronchopneumonia with abscess forma- 
tion. There was acute tubular necrosis of 
the kidneys. Pure Pseudomonas was cul- 
tured from lung tissue, but the blood 
cultures were negative. Microscopic exam- 
ination of the lungs revealed areas of well- 
organized pneumonia. Coagulation necro- 
sis and recent focal hemorrhage were seen 
in other areas. Some of the pulmonary ves- 
sels were involved by a necrotizing vascu- 
litis (Fig 2). Gram-negative bacilli were 
identified in the walls of the blood vessels. 

This case demonstrates the rapid 
onset of pneumonia produced by the 
resistant bacterium, Ps aeruginosa. 
The pulmonary findings at autopsy 
were similar to those described by 
Fetzer et al. It was not possible to 
determine by pathologic examination 
of the lungs if the infection was 
primary in the lungs or the result 
of hematogenous spread from an- 
other source. Clinically, the former is 
more likely since Pseudomonas was 
first cultured from the sputum. 

Case 3.—A 66-year-old diabetic, black 
man was hospitalized for evaluation of 
weakness and weight loss. He had a past 
history of a myocardial infarction and was 
receiving digoxin for treatment of conges- 
tive heart failure. He smoked one pack of 
cigarettes per day for 40 years. The x-ray 
film of the chest (Fig 3) and results of rou- 
tine screening pulmonary function. tests 


were normal. A polypoid adenocarcinoma. 



































































Fig 2.—Photomicrograph of periphery of 
an abscess (case 3, Pseudomonas pneu: 
monia). Necrosis of alveolar septa and leu: 
kocytes present in left lower field. In upper 
right hand corner are more intact alveoli 
containing dense infiltrate of monocytes, 
lymphocytes, and few neutrophils. Necrotic 
artery occluded by infiltrate of leukocytes in 
lower right hand corner. Wall hyalinized 
and, at high magnification, reveals bacterial 
infiltration (hematoxylin-eosin, original 
magnification Xx 250). 


of the rectum was found and the patient 
underwent an abdominoperineal resection. 
Postoperatively, he had evidence of atelge- 
tasis on physical examination and the ad- 
ministration of ampicillin sodium was be- 
gun. Normal throat flora were cultured 
from the sputum prior to initiating the 
ampicillin regimen. A roentgenogram of 
the chest showed basilar densities (Fig 3). 
On the seventh postoperative day, his tem- 
perature rose to 38.8 C. Pure coliforms 
were cultured from the sputum that were 
resistant to ampicillin. On the ninth post»: 
operative day, a chest x-ray film showed 
radiodensities in the right upper and both 
lower lung fields. Ampicillin therapy was 
discontinued and penicillin G potassium 
and gentamicin treatment was started. 
The coliforms, which were resistant to pen- 
icillin and sensitive to gentamicin, contin- . 
ued to be cultured from the sputum. The» 
pulmonary condition deteriorated both. 
roentgenographically (Fig 3) and clinically. 
He required endotracheal intubation and. 
respiratory assistance. The WBC count 
was in the range of 16,000 to 30,000/cu mm." 
Renal failure ensued and the adminis- 
tration of gentamicin was discontinued 


and replaced with chloramphenicol sodium 


succinate. therapy to which the coliforms. 
were also sensitive. The patient became — 
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nsive and died on 


utopsy, & bilateral necrotizing bron- 
monia 2 with abscess cavities in ‘the 


‘ples. Blood cultures were negative. 
this case the gram-negative bac- 


were not specially identified as ei- 
ther Escherichia coli or Klebsiella- 
Aersbacter. The finding of a dense 
neutrophilic infiltrate in the alveoli 
with necrosis is more characteristic of 
Klevsieda-Azrobacter than E coli 
pneumonias.’ Clinically, the lungs 
were the most likely primary site of 
infection. This observation also fa- 
vors Kiebsiella-Aerobacter as the in- 
fecting organism since Æ coli pneu- 
monia is more commonly the result of 
bacteremic spread from the kidney or 
gastrointestinal tract.* 

Like case 1, this patient received 
antibiotics initially to treat a pulmo- 
nary condicion without the identi- 
fication of an infecting organism. In 
beth cases, infection by resistant bac- 
teria developed. By the time adminis- 
tration of the appropriate antibiotic 
was started, the infection could not 
be controlled. 

Case 4.~An 88-year-old, white, diabetic 
woman was nospitalized for evaluation of 
tarry stools of three weeks’ duration. 
There was no past history of smoking or 
brenchitis. She was receiving furosemide 
(Lasix)for control of congestive heart fail- 
ure. A work-up revealed a duodenal ulcer 
and a lesser curvature gastric ulcer. The 
x-ray film of the chest showed no acute 
changes. Because of continued bleeding, 
an emergency vagotomy, hemigastrec- 
tomy, and retrocolie gastrojejunostomy 
(Billroth II} were performed. Postopera- 
tively, the patient received chlorampheni- 
col and lincemycin as prophylaxis against 
intraperitomeal sepsis. Because of poor res- 
piratory effert, extubation was delayed un- 
tithe sixth postoperative day. A chest x- 
ray film showed a right lower lobe infil- 
trate. Because of bronchoconstriction of 


_. “Wiknown cause, she was treated with ad-. 
E ministration of bronchodilators. On the 





postoperative day, she was reintu- 
_ bated because of respiratory distress. She 

‘became hypotensive and died. No pre- 
mortem cul-ures were obtained. 
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Fig 3.—Development of pneumonia in 
case 3 caused by coliform bacilli. Left, Pre- 
operative x-ray film, normal. Top right, Bi- 
lateral homogeneous densities appeared on 
seventh postoperative day. Bottom right, On 
15th postoperative day, both lung fields en- 
tirely opacified. 


At autopsy, a bilateral bronchopneu- 
monia was found. Microscopic examination 
revealed acute inflammation. Serratia 
marcescens were cultured from the pulmo- 
nary tissue and blood, which were resist- 
ant to the antibiotics she had received. 

The degree to which the Serratia, 
which were cultured postmortem in 
this patient, contributed to the pa- 
tient’s death cannot be determined. 
The fact they were resistant to the 
antibiotics she had been receiving 
suggests that they were the result of 
bacterial overgrowth. Since no pre- 
mortem cultures were obtained, the 
primary site of infection cannot be 
determined. Both the lungs and the 
urinary tract are portals of entry for 
S marcescens,” 

Case 5.—A 60-year-old white woman 
with myasthenia gravis of four years’ du- 
ration was transferred to University Hos- 
pitals for further treatment of respiratory 
insufficiency. This condition had developed 
three months prior to transfer when the 
myasthenia gravis became refractory to 
treatment with anticholinergics. She had 
required a tracheostomy and intermittent 
respiratory assistance. Two months after 
transfer, she developed abdominal pain 
and signs of an acute condition within the 
abdomen. She vomited and aspirated. The 
roentgenogram of the chest showed den- 
sities in both lung fields. Pseudomonas 
grew from a sputum culture and she was 

























treated with gentamicin and cephalo 
After three days of treatment, ‘adm 
tration of the gentamicin was discontinued 
because of possible myoneural junetio 
blocking activity which would aggravat 
the myasthenia gravis. After an initia 
lay, an exploratory laparotomy was pe 
formed. A small bowel volvulus was found 
and an infarcted segment of ileum was re 
sected. Postoperatively, she was treated 
with chloramphenicol and lincomye 
Pseudomonas was cultured from the spu 
tum and was resistant to both these anti 
biotics. Blood and urine cultures were 
negative. The pulmonary status worsened — 
with an increase in the bilateral infiltrates, 
She developed renal and congestive heart. 
failure, had a cardiac arrest, and died on ° 
the second postoperative day. 
At autopsy, a bilateral bronchoprei- 
monia was found. Microszopically there’ 
was predominantly a mononuclear infil 
trate in the alveoli (Fig 6} Pseudomonas © 
was also cultured from the pulmonary: tis- 
sue, but the blood was sterile. E 
In this case, administration of ¢hlor- 
amphenicol and lincomycin wag di- 
rected at the intraperitoneal infec- 
tion resulting from the infarcted 
bowel. The pulmonary _ infec 
proved to be more erttical in > s 
patient. 
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_ Fig.4.—Photograph of section of fixed 

ung tissue from case 3 demonstrating ob- 

structed: bronchus leading to abscess cav- 

cities. Surrounding parenchyma consolidated 

y_ diffuse acute pneumonic process caused 
by coliform bacilli. 


Comment 


~All: five patients died with in- 
ections caused by bacteria that were 
istant to the antibiotics adminis- 
tered immediately after surgery (Ta- 
ble). In three cases (1 through 3), 
appropriate antibiotic therapy was 
instituted prior to death, but was 
unable to control the infection ade- 
quately. In case 4, the resistant in- 
fecting organism was first discovered 
autopsy. In case 5, administration 
of the antibiotics to which the bac- 
teria were resistant was continued 
until death. 

-In.eases 1 through 4, the immediate 
postoperative purpose of the anti- 
biotics was prophylaxis. A higher rate 
of infectious complications has been 
associated with prophylactic anti- 
biotic therapy. Petersdorf et al,” re- 
ported a higher incidence of skin and 
pulmonary infections in unconscious 
patients who received antibiotic 
rophylaxis for pulmonary and uri- 
-nary tract infections than in patients 
who did not. The infecting bacteria 
were resistant to the prophylactic 
antibiotics. 

The development of pulmonary in- 
tions in patients treated with 
“prophylactic antibiotics is analogous 
to that of superinfection in: patients 
receiving antibiotics for specific 
treatment of pulmonary infections. 
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Fig 5.—Photomicrograph of lung tissue 
from case 3. In lower half of field, alveoli are 
filled with dense acute inflammatory infil- 
trate and necrotic debris. In upper half, 
there is necrosis of alveolar walls; inflam- 
mation of pulmonary vessel seen in upper 
right hand corner (hematoxylin-eosin, origi- 
nal magnification x 250). 


In both instances, infections result 
from bacteria that are resistant to 
the antibiotics that are administered 
to the patient. Once superinfection is 
established, the prognosis is poor. At 
the Boston City Hospital, a 67% mor- 
tality was reported among patients 
with superinfections.* Gram-negative 
bacilli were the predominant super- 
infecting bacteria. Reduction in the 
high mortality associated with super- 
infection requires prompt recognition 
and institution of appropriate ther- 
apy.>* Careful examination of the 
gram-stained sputum smear can give 
the earliest indication of a super- 
infection. 

The mechanism by which infection 
and superinfection occur in patients 
receiving antibiotics is related to the 
change in the colonizing bacterial 
flora?! The pathogenesis of this 
change is incompletely understood.” 
The bacteria that normally colonize 
the upper respiratory tract are com- 
mensals. The environment somehow 
favors their growth over that of other 
bacteria. These commensals may help 
prevent the growth of pathogenic 
bacteria by the production of certain 
toxins.” Alpha-hemolytic strepto- 
cocci, part of the normal throat flo- 
ra, have been shown to inhibit the 
growth of Ps aeruginosa," coagulase- 
positive staphylococci, ** coliforms,” 









Fig 6.—Photomicrograph of case 5 with 
Pseudomonas pneumonia. Alveoli filled 
with fibrin and mononuclear celis, charac- 
teristic of acute phase of Pseudomonas 
pneumonia. This process more acute than 
that seen in case 3, Fig 2. Other areas of 
jung showed more necrosis (hematoxylin- 
eosin, original magnification x 250). 






and virulent diphtheria bacilli.” The 
larger the dose of broad-spectrum an- 
tibiotics, the greater the effect on the 
normal bacterial flora.2 As a result, 
the susceptible commensals are elimi- 
nated and the growth of resistant 
pathogens is permitted. The source of 
the colonizing bacteria is usually the - 
respiratory tract itself?" Pa- 
tients are known to harbor gram-neg- 
ative bacilli in the respiratory tract’. 
which may not be detected in routine 
cultures until antibiotics are adminis- ; 
tered.? Two other means of coloniza- 
tion are inhalation from the external 
environment?*' and spread to the 
lungs from a nonrespiratory site.** 
The inhalation source is particularly 
important in hospitalized patients. 
Tracheostomies*”’ and the use of rès- 
pirators™* have been associated with 
colonization and superinfection by Ps 
aeruginosa. In this study, only pa- 
tient 5 had a tracheostomy prior to 
the establishment of the gram-nega- 
tive infection. ee 
Gram-negative pneumonias in gen- 
eral are associated with a high mor- i 
tality. Tillotson and Lerner’ reported 
an overall mortality for cases. of. 


‘gram-negative pneumonias of. 45%. 


The mortality for E coli pneumonias 
was 60%° and that for Pseudomonas 


pneumonia was 80%. The high more- 


tality is in part related to the poor 
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ronic bronchitis 


Aorto-iliac arteriosclerosis; 


. cerebrovascular 
disease 

Carcinoma of rectum; 
diabetes mellitus; 
arteriosclerotic 
heart disease with 


compensated congestive 


heart failure 


Duodenal and gastric 
ulcers; diabetes 


mellitus; arteriosclerotic 


heart disease 
with compensated 
congestive 

heart failure 


Myasthenia gravis; 
small bowel volvulus 


host defenses of the patients in whom 
occur, and in part to the in- 
antibiotic resistance of the 
a.” The association between in- 
ion with gram-negative bacteria 
prior treatment with antibiot- 
to whici they are resistant is 
ently mentioned in the litera- 
' Three of the ten patients with 
Pseudomonas pneumonias reported by 
Tillotson end Lerner? had received 
; igties kefore the onset of pneu- 
iania: Six cf the seven patients who 
died cf Pserdomonas pneumonias re- 
ported by Fetzer et al° had received 
rtibiotics to which the Pseudomonas 
as resister t prior to development of 
‘eeudomoras infection. Wilfert et al 
found 63% or 24 of the 39 patients 
with bacteremia due to S marcescens 
ad previously received antimicrobial 
ents. Tae prognosis for patients 
th Pseudomonas pneumonias and 
rotia infections may be somewhat 
roved since the introduction of 
entamicin.** Carbenicillin may also 
a aseftl adjunct in the treatment 
seudomanas. pneumonia,- 
ergrowth by resistant bacteria 
not necessarily lead to infection 
uperirfection. Often it is of no 


S - 
and gastroduodenostomy 


Cephailothin 
sodium 


Aortofemorai 
: bypass graft 


Abdominoperineai 
resection 


Ampicillin 
sodium 


Vagotomy, hemigastrectomy 
and gastrojejunostomy 


Erythromycin, ; 


Chioramphenicol 
sodium succinate 


Pseudomonas 
from sputum 


and blood 


Coliforms. 
from sputum 


No cultures 
obtained 


and lincomycin 
hydrochloride 
monohydrate 


Resection infarcted 
ileum and ileoileostomy 


Chloramphenicol 
sodium succinate 


Pseudomonas 
from sputum 


and lincomycin 
hydrochloride 
monohydrate 


high incidence of colonization of the 
upper respiratory tract by gram-neg- 
ative bacteria in patients receiving 
prophylactic antibiotics after heart 
surgery. However, none of the pa- 
tients developed postoperative pulmo- 
nary infections. 

The general medical condition of 
the hospitalized patient is important 
in determining if colonization or su- 
perinfection by gram-negative bac- 
teria occur. The colonization of the 
pharynx by pathogenic gram-nega- 
tive bacteria has been shown to occur 
with higher frequency in critically ill 
patients, even without treatment 
with antibiotics.‘ Severely ill pa- 
tients are felt to have an impairment 
of the normal pharyngeal clearance 
mechanisms.“ Once colonization of 
the pharynx is established, the bac- 
teria can enter the lower respiratory 
tract by aspiration, a phenomenon 
which occurs during sleep in healthy 
persons.*? The capacity of the lower 
respiratory tract to inactivate and 
clear inhaled or aspirated bacteria de- 
pends on the type of bacteria and the 
condition of the host. There is experi- 
mental evidence that pathogenic bac- 
teria are cleared more slowly than 
commensals from the pharynx.* Im- 
pairment of the clearance mecha- 
nisms has been demonstrated in ani- 


mals under conditions o 
alcoholism.** Local pul 
tions such as viral infec 
halation of tobacco smo: 
crease bacterial clearai 
respiratory tract. 

Postoperative pationta. 
impaired bacterial clearance fron 
lower respiratory tract as a rest 
pulmonary atelectasis. Atelectasis 
associated with obstrietion of 
bronchioles by secretions. 
ments indicate that these i 
are rapidly colonized by bacteria 
the pharynx.” If prophylactic a 
biotics are administered, both t 
pharynx and the secretions: 
bronchi can become colenize 
sistant gram-negative bac 
combination of impaired resi 


by virulent organisms jeads to 
tion. 


port had many factors a 
dispose to the development of pı 
nary infection. The mest 
factor was the decreased host r 
ance due to underlying illnesses. 
The advanced age of some of t 
patients is also considered. o 
tant factor soe i ir the 





increase, the mortality from 
“Negative infections’ == 




























helped in the preparation of this manuscript. 


References 








TAMA 170:2188-2197, 1959. 

2. Tillotson JR, Finland M: Bacterial 
colonization and clinical superinfection of 
the respiratory tract complicating anti- 

jiotic treatment of pneumonia. J Infect 

is. 119:597-624, 1969. 

8. Altemeier WA, Todd JC, Inge WW: 
‘am-negative septicemia: A growing 
threat. Ann Surg 166:530-542, 1967. 

4. MeCabe WR, Jackson GG: Gram-neg- 
ive bacteremia: I. Etiology and ecology. 
rch Intern. Med 110:847-855, 1962. 

6. Dupont HL, Spink WW: Infections 
ue to gram-negative organisms: An anal- 
gis of 869 patients with bacteremia at the 
Jniversity of Minnesota Medical Center, 
958-1966. Medicine 48:307-332, 1969. 

6. Fetzer AE, Werner AS, Hagstrom 
'C: Pathologic features of pseudomonal 
sumonia. Am Rev Resp Dis 96:1121-1130, 


















cause by Bamneestive bacilli. Medicine 
tson: JR, Lerner AM: Character- 
pneumonias caused by Esche- 
oli. N Engl J Med 277:115-122, 1967. 

). Dodson WH: Serratia marcescens 
oe mia, Arch Intern Med 121:145-150, 


-Petersdorf RG, et al: A study of an- 
srophylaxis in unconscious pa- 
ents. N Engl J Med 257:1001-1009, 1957. 
11. Julianelle LA, Siegel M: The epide- 
ef acute respiratory infections 
“conditioned by sulfonamides: II. Gross al- 
terations in the nasopharyngeal flora asso- 
iated with treatment. Ann Intern Med 
22:10-20, 1945. 

12. Weinstein L: The spontaneous occur- 
















erations in the bacterial flora of the throat 

uring oral therapy with Aureomycin. 
ch Intern Med 87:533-540, 1951. 

eCurdy RS, Neter E: Effects of 


Charles A. Hubay, MD, and Bertha J. Adams ws 


of four antimicrobial. drug regimens on 





tients. Am Rev tea Dis 85:649-665, 1962. 

17. Louria DB, Brayton RG: The effi- 
cacy of penicillin regimens: With observa- 
a of superinfection. JAMA 186:989-990, 

18. Yow EM: Development of proteus 
and Pseudomonas infections during anti- 
biotic therapy. JAMA 149:1184-1188, 1952. 

19. Finland M, Weinstein L: Complica- 
tions induced by antimicrobial agents. N 
Engl J Med 248:220-226, 1953. 

20. Sommer LS, Favour CB: Biologic 
complications of penicillin therapy. Am J 
Med 7:511-517, 1959. 

21. Applebaum E, Leff WA: Occurrence 
of superinfections during antibiotic ther- 
apy, AMA 138:119-121, 1948. 

2. Smith DT: The disturbance of the 
normal bacterial ecology by the adminis- 
tration of antibiotics with the development 
of new clinical syndromes. Ann intern 
Med 37:1185-1143, 1952. 

23. Sprunt K, Redman W: Evidence sug- 
esting importance of role of inter- 
acterial inhibition in maintaining balance 

of normal flora. Ann Intern Med 68:579- 
590, 1968. 

24. Myers D: An antibiotic effect of viri- 
dans streptococci from nose, throat and 
sputum and its inhibitory effect on Staphy- 
lococeus aureus. Am J Clin Pathol 31:332- 
336, 1959. 

25. Bernstein CA, McDermott W: In- 
creased transmissibility of staphylococci to 

atients receiving an antimicrobial drug. 
N Engl. J Med 262:637-642, 1960. 

26. Shinefield HR, et al: Interactions of 
staphylococcal colonization: Influence of 
normal nasal flora and antimicrobials on 
inoculated Staphylococcus aureus strain 
502A. Am J Dis Child 111:11-21, 1966. 

27. Thompson R, Shibuya M: The inhib- 
itory action of saliva on the diphtheria ba- 
cillus: The antibiotic effect of salivary 
streptococci. J Bacteriol 51:671-684, 1946. 

28. Keefer CS: Alterations in normal 
bacterial flora of man and secondary infec- 
tions during antibiotic therapy. Am J Med 
1:665-666, 1951. 

29. Gotman MS, Whitby JL: Respiratory 
infection following tracheostomy. Thorax 
19:89-96, 1964. 

30. Phillips I, Spencer G: Pseudomonas 
aeruginosa cross infection due to contami- 





a DB, Kaminski T: The effect 


sputum superinfections in hospitalized pa- 





: March Intern 


Barrett FF, Kass BH: - 
Bacteremia due to Serratia. marcescens. N 
Engl J Med 279:286-289, 1968. fase 
35. Louria DB, et al: Gentamicin in the 
treatment. of pulmonar “infections. J In- 
fect Dis 119:483-485, 1969. — Le Ee 
36. Brumfitt WA, Percival A, Leigh DA: 
Clinical and laboratory studies. with 
benicillin: A new penicillin active against, 
Pseudomonas pyocyanea. Lancet’ 1:1289- 
1293, 1967. 
37. Smith CB, et al: In-vitro activity of _, 
carbenicillin singly and in combination. |. 
with gentamycin. J Infect Dis 122:914-925, 
1970. me ey 
38. Davis SD, Iannetta A, Wedgwood.’ 
RJ: Antibiotics for Pseudomonas: aerugt- 
nosa sepsis: Inadequate proof of efficacy. J 
Infect Dis 124:104-105, 1971. pee 
39. Sprunt K, Leidy G, Redman: W: Pre 
vention of bacterial overgrowth. J Infect = 
Dis 123:1-10, 1971. ie 
40. Redman LR, Lockey E: Colonization 
of the urpe respiratory tract with gra 
negative bacilli after operation, endotr: 
cheal anesthesia and prophylactic ant: 
biotic therapy. Anesthesia 22:220-22 
41. Johanson WG, Pierce AK, Sa: 
JP: Changing pharyngeal bacterial fi 
hospitalized patients. N Engl J 
281:1137-1140, 1969. ea 
42. Amberson JB Jr: Aspiration bren- 
chopneumonia. Int Anesthesiol Clin .3:126- 
138, 1937. i 
43. Kass EH, Green GM, Goldstein | 
Mechanisms of antibacterial action i 
respiratory system. Bacteriol Rev 
496, 1966. s ae 
44. Green GM, Kass EH: Factors influ- 
encing the clearance of bacteria by ‘the 
lung. J Clin Invest 43:769-776, 1964.00 
45. Laurenzi GA, et al: Clearance of bac... 
teria by the lower respiratory tract. Sei 
ence 142:1572-1578, 1963. vege 
46. Whipple AO: A study of. post-oper- > 
ative pneumonitis. Surg Gynecol Obstet... 
26:29-47, 1918. aoe 
47. Lansing AM, Jamieson WG: Mecha- 
nisms of fever in pulmonary atelectasis: — 
Arch Surg 87:184-189, 1963. ae 






34. Wilfert 





























































_ Pneumonias/Sehlenker & Barrios 





cinoma 


0-Yeer Review of 28 Cases 
m L Donegan, MD, and Carlos M. Perez-Mesa, MD, Columbia, Mo 


-seven cases of histologically 
¢arcinoma of the male breast were 
jawed and compared with 2,387 cases of 
carcinoma in women. 
n were ggnificantly older than women 
e time of diagnosis and more often re- 
traume to the breast. They also had a 
hi ber inciderce of local advancement which 
not asscriated with a longer delay in 
ing treatment. 

_ No sex specific difference in survival was 
found when ralative survival was determined 
"forall cases “rom the first sign of disease, 
and mer appeared to be no less curable than 
amen wher treated with radical mastec- 
for comparable stages of the disease. 
with advanced disease frequently 
d by acrmone and endocrine manip- 
nand ene had an unprecedented re- 

se to androgen therapy. 


meer of the breast is a rare 
lesion among men, accounting 


< for only 0.2% of all cancers.’ It is ap- 


imately 100 times less frequent 
tha in wemen. In New York state 
g 1958 through 1960 the mean 
annual sex-specific incidence was 0.58 
eases per 100,000 population, con- 


- > trasting with a rate of 61.9 per 
- 100,008 fernales.* Although this can- 


ee displays similar clinical and path- 
‘Ologic characteristics in both sexes, it 
a perhaps undeserved reputation 
being more lethal for males. A re- 
View of cases seen at the Ellis Fischel 
State Cancer Hospital (EFSCH) dur- 
- Ing 8 30-year period suggests that 





voted for publication Nov 6, 1972. 
m the departments of surgery (Dr. Done- 
1) and patEology (Dr. Perez-Mesa), Ellis Fis- 
‘State Carcer ‘Hospital; and Cancer Research 
er, Columbia, Mo. Dr. Donegan is an Associ- 
cientist, and Dr. ‘Perez-Mesa is a Senior Sci- 
this institution: oh 


of the Male Breast 


men are not inherently less curable. 
It also documents palliation with an- 
drogens in one advanced case. 


Materials and Methods 


The hospital records of all males with 
cancer of the breast seen at EFSCH from 
1940 through 1970 were reviewed and ab- 
stracted. Twenty-eight men had a diag- 
nosis of mammary cancer during this pe- 
riod as compared to 3,162 women; the men, 
therefore, constituted 0.88% of all patients 
with cancer of the breast. Tissue slides 
were reviewed to validate the diagnoses 
and evaluate the histologic features of the 
neoplasm. One man who lacked a tissue 
diagnosis was excluded for this reason, 
and only the remaining 27, all of whom had 
carcinomas, were given further consid- 
eration. A detailed comparison was made 
between the data from these cases and 
those available on computer tapes for 2,387 
females with histologically confirmed 
mammary cancers referred to this institu- 
tion from 1940 to 1965. Clinical features of 
the disease were tabulated and differences 
assessed by means of either chi square test 
or Student’s t test. Relative survival, ie, 
the observed survival divided by the ex- 
pected survival of a population of Mis- 
sourians of the same age and sex, was used 
to eliminate unequal influences on mortal- 
ity due simply to age and sex. 


Results 


General Characteristics.—Twenty- 
two of the men were white, the re- 
mainder (18.5%) were black. Their 
ages ranged from 51 to 86 years with 
a mean of 71.2 years and a median of 
T4 years. 

Twenty-five percent had relatives 
with cancers. Three of the men 
(11.1%) had relatives with mammary 
cancer (two sisters and one mother). 
This was very nearly the 6.9% familial 
incidence reported by. Anderson 
among 5,775 patients with cancer of 


‘the breast. ae 


Associated physical condit 
cluded diabetes mellitu: 
an incidence of 3.7% simila 
4.0% observed among 3,792 « 
tive patients with breast com 
seen at this institution. Two p: 
were noted to have atrophy- 
testicle. A third patient had bi 
testicular atrophy associated 
pertrophic breasts, but it wa 
termined whether he repre 
case of Kleinfelter’s syndrome which 
has been associated with a hig 
of male mammary cancer 

Other isolated illnesses a 
patients included a suspecte 
noma of the prostate, basal ce 
noma of the skin, active tube: 
and a previous diagnosis of s; 
sis. 

Signs and Symptoms.—Ni 


lateral. In the majority y 
(59.3%) a lump was the f 
disease. An ulcer of the 

the next most frequent sign, epor 
by five patients. The first aw 


cases; one each reported a a mass 
axilla, ipsilateral arm pain, s! ' 


breast, skin nodules, aad as 
(due to intracranial metastase 


quently a presenting fentitte 
of cases) that it was difficult 
uate whether a history of nipp 
charge was reliable or me 
sulted from inflammatory exud: on 
Although three patierts 
nipple discharge, only one “repo 
discharge (serous) from a breas 
which was not. found on examina i 
to be ulcerated; = 

The duration of sprigtonen 
diagnosia ranged widely fi 





Ten-year relative survival from first symptom of disease of 2,155 women and 27 men with 
ologically proved carcinoma of the breast. All cases referred to EFSCH between 1940 
h 1965 (women) and 1940 through 1972 (men). There is no significant difference be- 

| the two survival curves (chi-square = 13.5; P<.20). 


to five years with a mean of 20.6 
‘The median duration of eight 
onths indicated that for the major- 
ie delay before seeking treat- 
ent. as substantially less than the 


aware of small inconstant 
ptomatic lumps in the breast for 
ind 85 years; however, their symp- 
interval was calculated from 

ie onset of progressive changes. 
Various clinical features of the dis- 
ase were compared between the 
e patients and 2,387 women with 
inoma of the breast, and several 
ifferences were substantiated (Table 
The mean age of men at the time 
nosis, 71.2 years, was signifi- 
wntly higher (10.6 years) than that of 
males. A higher percentage of men 
9.6% versus 11.1%) also remembered 
ome form of immediate or remote 
auma to the affected breast, exam- 


j sed 40 years earlier. A verifiable 
e also was found in the loca- 


: situated in the centéal portion 
of the 2 beneath the 


dominated in the upper outer quad- 
rants. Finally, men more often had 
signs of locally advanced disease, spe- 
cifically, ulceration of the skin and 
dermal satellites, and with clinical 
stage D cancers according to the Co- 
lumbia Clinical Classification.’ Grave 
local signs rather than distant metas- 
tases accounted for the high incidence 
of stage D lesions among men as the 
incidence of distant dissemination 
was virtually identical between the 
two sexes, 

It was not possible to establish that 
men delayed longer than women be- 
fore seeking treatment (the median 
durations of symptoms were 8.0 vs 8.2 
months) or that their tumors were 
larger at the time of diagnosis (mean 
diameters were 5.1 vs 5.5 cm) as an 
explanation for the higher frequency 
of locally advanced disease. Nor could 
it be demonstrated that men had a 
more rapidly progressive neoplasm. 
The interval between the first symp- 
tom of disease and the first sign of 
distant spread (beyond the regional 
lymph nodes) was known for 13 of the 
male patients and for 859 of the fe- 
males, The mean interval was shorter 


_ for males, 30.5 months vs 46.1 months, 
but the difference was not signifi- 
survivals with and without this fea- 

- Survivorship.—All except three of — 


eant. 


the 27 men are di eels (UR 


To determine whether the overall- 
clinical course of the disease was 
herently less favorable in men than in 
women, the relative survival of each 
sex was determined fromthe firs 
sign or symptom of disease; the re- 
sults for a ten-year period are shown 
in the Figure. The survival curves are 


remarkably similar and_ statistical oe 


tests could not differentiate Detween 
them. ; 
Histopathology and Prognosis.—T! 
degree of histologic differentiation, 
the nuclear grade, the character of 
the tumor margins, and the. presence 


or absence of inflammatory cells at — 


the periphery of the tumor were de 
termined for as many primaries as 
possible. In some cases slides of the 
primary were not available for exam- 
ination; in others all four parameters | 
could not be determined due to th 
nature of the sections. The histolo; 
characteristics were then comp: 
with the mean life span from the « on 
set of disease of all hones yin pa- 
tients. fad! 

A single patient had a wall 
entiated tumor with a low n e; 
grade (grade 1), and this patient lived 
86 months. By comparison: six othe 
with mid-differentiated and 12 with 
poorly differentiated tumors lived: 
mean durations of 61.3 and 429 — 
months. Furthermore, two patie 
with nuclear grade 1 and 2 tumor 
lived a mean of 58 months while 1 
with grade 3 tumors lived only 41°. 
months. 

A circumscribed tumor margin con- 
ferred no more favorable prognosi 
than an infiltrative or mixed one. Tw 
patients with the former had a mean 
survival of 51 months while 15 w 


to have little survival value as mea’ 





CERE T Mean. í 
of symptoms 4 Median 


ian weight at diagnosis 


en of orimary 
ner quadrants 
ar quedrants 
central 
iffiise 














(140 Ib) 


47.4% 
16.9% 
17.8% 
17.9% 


64 kg 
(142 Ib) 








0.0% 
14.3% 
85.7% 

0.0% 





: Ulceration cf breast 


11.1% 


31.6% 





èma of breast 


22.0% 


5.3% 





Erythema oF breast 


19.2% 


10.5% 





| Skin attachment 


67.8% 


78.9% 





p fascie attached 


-Bipplė discnarge present 


itary lyraph node fixed or ulcerated 
ved supraclavicular metastases 


tent metastases present 


Paget disease present 


20.3% 
10.4% 
7.6% 
24% 
5.5 cm 
7.9% 
44% 
25.3% 
50.9% 
47.4% 
1.8% 


3.4% 


36.7% 
3.7% 
20.0% 





74% 
5.1 cm 
16.0% 
7.7% 
25.9% 
66.7% 
33.3% 
0.0% 


0.0% 








‘ime; first:symptom to dissemination 
mean 
-median 


46.1 mo 
29.1 mo 


35.9 mo 
31.0 mo 





Columbia Slinical Classification 
stage A 
stage B: 
stage C 
stage D 


34.0% 
20.5% 
15.5% 
30.0% 


19.0% 

9.5% 
19.0% 
52.4% 


xP 4.9; Pt 





*ercent treated with radical mastectomy 


56.2% 


44.4% 





elative survival after radical mastectomy 
All stages 
Sy 
toy 
inica! stages A & B only 
L5 


Axillary rodes involved 802 
802 


which statistics were derived. 


55.7% 
43.9% 
66.7% 
57.1% 
80.5% 
75.0% 
43.1% 
28.1% 


89.3% 
30.6% 
100.0% 
53.9%, 
100.0% 
90.4% 
63.6% 
0.0% 





= : (No parameter) 


Castration Yes: (breast & err ae 


Castration Yes (skin & nodes) Yes (less pain) 







Estrogens Yes (less pain) 





(indeterminant) 





Castration Yes (breast & nodes) (No symptoms) 














Androgens* Yes (skin) (No symptoms) 2.3 16 





Castration Not (No symptoms) 



















66 Estrogens; Yes (bone & nodes) Yes (less pain) 























castration 
68 Irradiation of No Yes (less pain) 
hypophysis; 
withdrawal of 
estrogens 
Estrogens (indeterminant, not reexamined, (Indeterminant) 
and died 3 mo later) (indeterminant) 
Estrogens Yes (breast & nodes) (No symptoms) 0.0 
Estrogens (Indeterminant, patient dead, (indeterminant) (Indeterminant) 


1 week) 


Halotestin, 10 mg administered three times a day. 





{Lesions remained stable for 14 months. 


ime had specific treatment for their 
nee Two refused treatment and 
enied to the third because of 
and mental condition.” 


33 months from the first symp- 
om, an average of over five (5.47) 
years. Although the cases are few, 
heir mean survival was substantially 
ger than that reported by Bloom 
(28.7 months) for 1,091 untreated 
women with mammary cancer.’ 

Two patients had treatment for 
re before referral to EFSCH, and 
oth demonstrated prolonged sur- 
rival. One survived for almost seven 
ears after simple mastectomy and 
. rradiation, and finally died of dis- 
emination. The second had an ex- 
nded radical mastectomy and was 
known to have metastases to the ax- 
illa and to one of four internal mam- 
mary nodes. Despite the involvement 
th node groups he lived without 
urther therapy for nine years after 
iginal operation and died of me- 
-tastases by unofficial report. — 


tal of 12 pnd 4%) of the patients 


two stage D, and one unknown stage 
were treated with radical mastec- 
tomy (one had a Patey modification) 
at EFSCH, a frequency not statisti- 
cally less than that of women (Table 
1). Seven of the 12 or 58.3% were 
found to have axillary metastases. 
Five (41.7%) survived for more than 
five years after surgery and one 
(8.3%) for over ten years. The five- and 
ten-year relative survivals were 89.3% 
and 30.6%, indistinguishable statisti- 
cally from the five- and ten-year rela- 
tive survivals, 55.7% and 43.9%, of 
1,444 women treated at EFSCH with 
radical surgery according to similar 
selection. 

Three (438%) of the seven males 
with axillary metastases lived for at 
least five years after surgery, a rela- 
tive survival of 63.6%, not inferior 
to the corresponding figure of 43.1% 
for women with axillary metastases 
(Table 1). None so far have lived for 
ten years although one is alive and 
well at 19 months. Two of the five pa- 
tients without metastases have sur- 
passed the five-year mark, and two 
are living without disease for less 
than five years. None have died of 
cancer. 





Six of the cases treated with radical “one instance to remove a 5-em ulcer- 








































mastectomy had disease clinically 
confined to the breast or breast and _ 
axilla without signs of local advance- 
ment, ie, clinical stages A and B. Tw 
of the six (33.3%) had axillary metas 
tases. Only one died within five years 
of surgery, a survival of 83.3%. Their _ 
relative survivals at five and ten’. 
years were 100% and 53.9%, compa- 
rable to the relative survivals of 913... 
women (66.7% and 57.1%) in the sapag, a 
early stages. - 
Radical resection of locally ad- — 
vanced cancer of the male breast usu- __ 
ally necessitates a skin graft for — 
wound closure, but three of our 12 re- 
sected cases had primary closures of 
the skin. These three patients had — 
small 3.0- to 5.0-cm stage A lesions... 
and none have had local recurrences. 
Three of the nine closed with skin 
grafts have had local recurrences, evi- 
dence that the nature of the lesion 
rather than the type of closure is the 
greater determinant of recurrence in 
the surgical area. a 
Palliative treatment included 7 
simple mastectomy, irradiation, cas- 
tration, administration of hormones, 
and cytotoxic drugs. Simple mastec- 
tomy without irradiation was used in 
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radiation was of definite advan- 

in two of five. cases. Irradiation 

ne patient’s advanced primary 

supraclavicular metastases (3,600 

) and later his axillary adenop- 

(8,000 rads) resulted in “good” 

ession on each occasion. In an- 

r case irradiation plus a hanging 

cast produced solid healing of a path- 

¢ fracture of the humerus. Irra- 

or of the pituitary gland of a 

patient was followed by relief of 

bene pain, but the result is open to 

question as an effect of endocrine ab- 

n. The irradiation accompanied 

thdrawal of estrogens, introducing 

_the possibility of a rebound response, 

and the patient required no hormonal 

cement which is usually neces- 

y. after destruction of the pitui- 

irradiation of a dramatically 

need primary in a fourth case 

to produce regression; in a final 

se irradiation of the brain for cere- 

1] metastases produced no neuro- 

improvement during treatment 

the patient died three weeks af- 

leaving the hospital. The response 

a short course of cyclophosphamide 

oxan) in a near terminal case 

ould not be evaluated, as the patient 
six days after therapy began. 

The results of castration and hor- 

mane therapy are shown in Table 2. 

‘Six patients had therapeutic castra- 

. În four of the five cases (80%) in 

ich castration was performed with- 

‘out attendant therapy, there was ob- 

jective or subjective benefit. Three of 

: foar (75%) with observable lesions 

regression of tumor variously in 

ip: nodes, skin, breast, and bones, 

of two patients with symptoms 

ere improved; in one case in con- 

ction with tumor regression, in the 

er im thé absence of an observable 

esion. In the sixth case estrogen 

therapy (dienestrol, 10 mg, daily) was 

m five weeks before castration 

continued | afterwards. The pa- 

bone pain as well as his soft 

and osseous metastases were 

) be regressing prior to the op- 


| sults, five of ‘six aoa (83. 3%) bone. 


fited 'and four of five (80%) with eval- 
uable lesions had objective regres- 
sions of at least six months’ duration. 
Symptomatic improvement accompa- 
nied objective regressions in every in- 
stance and weight gain was usual. 

Five patients received estrogen ad- 
ditive therapy. In one case previously 
mentioned, dienestrol appeared to 
initiate an objective and subjective 
response, but further evaluation was 
complicated by precipitous castration. 
The remaining four patients, all of 
whom received diethylstilbestrol (5 
mg, orally, three times daily), bene- 
fited in two instances. One had com- 
plete cessation of bone pain for seven 
months and the second, who was 
asymptomatic, had complete dis- 
appearance of tumor masses from the 
breast and axilla. In both cases the 
benefits were repeated in two sequen- 
tial courses of estrogen before the pa- 
tient became refractory. Thus, estro- 
gens were of value in at least 50% of 
cases. One of the two nonresponders 
was simply an inadequate trial as he 
died elsewhere one week after begin- 
ning therapy. 

Of particular note is one patient 
who had a prolonged objective re- 
sponse to androgens. Androgens are 
rarely employed for carcinoma of the 
male breast and to the authors’ 
knowledge no previous benefit has 
been reported. For this reason the de- 
tails are of interest. 


Report of a Case 


The patient was a 72-year-old man who 
originally had a left radical mastectomy 
for a large ulcerated adenocarcinoma met- 
astatic to nine of 17 axillary lymph nodes. 
Seven months after the operation multiple 
0.5-em nodules appeared in the skin and 
grafted area of the left part of the chest 
wall and upon biopsy were proved to be re- 
current cancer. The patient was begun on 
fluoxymesterone (Halotestin), 10 mg, ad- 
ministered orally, three times a day. Two 
months later the examiner who originally 
described the nodules noted that they had 
“remarkably regressed in size,” and the 
dose of fluoxymesterone was reduced. 
Thirteen months later the nodules. were 


: three times. 


initiation of trea 


patient experienced progr 

loss. Administration of- fluox: 

was discontinued and the patient obs 
for a rebound regression but. 
noted. On November 19, 1969, ; 
orchiectomy was performed. 

the’ cutaneous lesions and t 
weight remained stable for 11 
condition then deteriorated ra dly 
died three months later. 


Comment 


Few remarkable differences 
tween men and women wi 
noma of the breast could be su 
tiated with our clinical mate 
were older at the time ef 
more often associated. t 
with local trauma, and m 
had primaries adjacent to 
and with signs of local adv: 

The older average age of 

four to 10 years, is a con 

vation in studies of male ma 
cancer as is the frequency of 
involvement. Local trauma is 
consistent association and ús 
thought merely to attract att 
to the lesion. The more advanc 
ture of most mammary prim 
men has often been attribu 
their relatively prolonged delay 
seeking treatment and to the s 
dimensions of the male breast w 
allows early involvement of ski 
muscle.*'° Our experience sw 
the latter as perhaps the. most y 


neither an unusual delay in s 
treatment nor more rapid prog: 
the disease. 





i K titterenees in overall survival 
from the first symptom favoring 
n aoe, results were corrected 


‘ a in both sexes they did not ap- 
to entail a disproportionately 


iey metastases lived five 

fter radical mastectomy.’* The 
gnosis of such patients is depen- 
t not only upon the presence but 

jon the extent of axillary in- 
vement and may vary considerably 


Mastectomy 


therapy of early mammary 
is presently under widespread 
uation with implications for 
‘as well as women. Radical mas- 
ectomy has been the operation most 
used for potentially curable 
and until the issues regarding 
ary treatment are settled it is 
most conservative method of 
“management. For the occasional 
all and superficial tumor, or for 
es of Paget disease without a 
able tumor, a Patey mastectomy 
h sparing of the pectoralis major 
muscle might be equally effective and 
less ‘morbidity. Our one case so 
ed is alive without cancer 19 

s later. 


Hormonal Changes 


high proportion of disseminated 

mmary cancers in males appears 
o be sensitive to hormonal changes. 

the 30 years since the salutary ef- 

f castration upon cancer of the 

le breast were demonstrated by 


‘Farrow and Adair, it has become the 
atment of choice for tumors. which 
caped local control, for un- 


: J S 
sions lasting from 2 to 186 month: 


Holleb et al reviewed the same series- 
utilizing more rigid criteria during a`- 


later but overlapping. period (1950 to 


1964) and reported that 45% of 38- 


cases had objective remissions lasting 
for at least three months.” Fifty- 
three percent of the responses en- 
dured for more than a year. Our expe- 
rience has been equally satisfactory; 
three of five cases (60%) with no 
simultaneous treatment had regres- 
sions lasting from 10 to 18 months. 
Lesions of bone, skin, and soft tissues 
were benefited. With the addition of 
one case in which estrogens were 
given simultaneously, the response 
rate increased to 67%. The attractive- 
ness of orchiectomy as a palliative 
measure rests upon its negligible risk 
and protracted benefits as well as its 
high rate of effectiveness. 

Additional forms of endocrine abla- 
tion have had only limited trials. Ken- 
nedy and Kiang recently reviewed 
the results of hypophysectomy for 
men, contributing two cases of their 
own and collecting 12 from the litera- 
ture, including the original cases of 
Luft and Olivercrona from 1955.” 
There were two operative deaths 
(14%) and four additional patients 
were unevaluable, but five of the re- 
maining eight (62%) had objective re- 
gressions of their tumors. Li et al col- 
lected 15 cases of adrenalectomy in 
males from the literature and con- 
tributed two.'* Nine of the 16 cases 
evaluated (56%) had objective re- 
gressions after adrenalectomy and 
one of the responses followed an or- 
chiectomy failure. In the foregoing 
reports of Kennedy and Kiang and of 
Li et al the effect of previous orchiec- 
tomy was definitely known in 12 
cases. Orchiectomy had clearly not 
been beneficial in five cases and only 
one of these patients responded to the 


secondary ablation, whereas it had - 


been beneficial or equivocal in seven, 


of whom five responded. These scant. 2 


data suggest that castration failure 
does not preclude a favorable result 


from adtenalecto 


combination of estrogens ore caste 
tion is a practice still unsupported by 


evidence for synergism. One of our 


benefit to both sea: wort 

and was adequate compensation fo 
slight gynecomastia and ankle swell 
ing experienced by one of the pa : 
tients. 

The consensus among clinicians i 
that androgens are useless for pallia- 
tion of males and probably harmful, 
but evidence for this view appears to 
be meager. '*2° The authors were a 
to find reports in the literatu 
only four cases in which men 
been treated with androgens. I 
Farrow and Adair treated one 
with testosterone and observed that 
osseous lesions “increased rapidly it 
number and extent.” Taylor et al- 


also used androgens on one occasion © 


and found them ineffective.” Finally, 
Huggins and Taylor reported in 1955 > 
that testosterone was used in ‘two 
cases after benefit from orchiec 

and diethylstilbestrol had ceased 
appeared to “aggravate the 
ease.” The favorable response ( 

case treated with androgens is con- 
trary to these experiences and has 
theoretical as well as practical imp! 
cations. Although it has been hypot 
esized that estrogens initiate mam 
mary cancers in males and androg 
sustain them, it is not -establis 
that the basis for successful hormon: 
palliation of males is simply the el 
ination of Slaten The pe 





en. Huggins and 

r's two cases which were aggra- 

by androgens responded to es- 

ens- and castration, and one 
eculate from this that the 

is unaffected or aggra- 

by estrogens and castration 

_ likewise respond to a profound 
reversal of the hormonal environment 
i ndrogens. From a practical 


forms of potentially useful 
therapy. Treves reported “favorable” 
responses in three of four cases 
“treated with corticosteroids (predni- 
sone, 5 mz, twice a day) and encour- 
- aged their use in preference to other 
forms of additive therapy.» The ma- 
benefit of corticosteroids, how- 
er, is likely the feeling of well 
ey induce, as significant re- 

T ns are not well-documented.” 
Geller found that large doses of hy- 
_droxyprogesterene caproate (Delalu- 
_ tin) produced partial regression of os- 
id soft tissue metastases in a 
man and attributed the effect to sup- 
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ticular function.” Ken- 


f achieved regres- 
nonary metastases with 
of progesterone (500 


‘mg, intramuscularly, three times 


weekly) combined with diethylstil- 
bestrol in a case previously unrespon- 
sive to diethylstilbestrol..” Cytotoxic 
drugs, notably chlorambucil, fluo- 
rouracil combined with methotrexate, 
and cyclophosphomide, have been of 
value in isolated cases.'*"8 

In the practical matter of following 
a sequential program of palliative 
therapy for men one might justifi- 
ably be influenced by the greater ex- 
perience with women. Limited evi- 
dence suggests that strong parallels 
exist. 


Evaluation of Treatment 


Irradiation is an effective local 
agent and is useful for treating lo- 
cally inoperable cases as well as for 
isolated local or regional recurrence 
after radical surgery. It is also useful 
for such problems as bone pain from 
an isolated metastasis, pathologic 
fractures, and intracranial metas- 
tases. Surgical castration for dis- 
seminated disease is safe and highly 
effective. For relapse or progression, 
particularly if tumor growth is slow 
and relief is not urgent, the adminis- 
tration of sex hormones is safe and 
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gested the use of zhese secondary en 
docrine procedures (or corticosteroids 
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-alarming to the patient, an alarm to the physician 


Any unplanned bleeding from the reproductive tract oc- 
curring after the menopause deserves prompt diagnostic 
attention te alleviate the patient’s uncertainty and fear 
and, if necessary, to cope with any pathologic disorder 
discovered. Fully one-third of all postmenopausal bleed- 
ing is due to uterine malignancy. And while bleeding is a 
late sign in cervical carcinoma, it occurs early in adeno- 
carcinoma of the corpus uteri. Thus, in the majority of 
cases of endometrial carcinoma, the lesion will be found 
to be limited to the uterus if detected early.! 

Fortunately, an accurate new procedure for early detec- 
tion of endometrial cancer has been developed: The 
Graviee Jet Washer. Its significance can be seen from 
these facts about endometrial and cervical cancer. 
Endometrial carcinoma: 

incidence approaching that of cervical cancer 

The former disparity between the incidence of cervical 
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This trend may be expected to continue as life expectancy 
continues to increase, and more women pass the climac- 
teric and enter the age bracket in which endometrial 
carcinoma is most prevalent. Specifically the facts are that 
75% of corpus cancer occurs after the age of 50. 
Survival rate of endometrial cancer: 

little changed in 40 years 

The survival rate from endometrial cancer is today about 
the same as it was 40 years ago. On the other hand, the 
death rate from cervical cancer has declined 50% in the 
last 25 years. The difference may well be due to earlier 
detection of cervical cancer from routine use of the Pap 
test. Early detection of endometrial cancer is particularly 
important because this disease is one of the most curabile 
forms of cancer if treated while it is still localized, the 
survival rate being as high as 90%. 





The Upjohn Company introduces a step forward in endometrial cancer detection 


THE GRAVLEE 
JET WVASHER vor. coos 


an office procedure for detection of endometrial carcinoma 





Negative pressure lavage, a safe aspiration technique 
taking only minutes to perform 
The Gravlee Jet Washer employs the principle of negative 
pressure to wash out and collect samples of endometrial 
cells and/or tissue fragments. The use of a unique double 
cannula and a seal firmly seated in the cervical os creates 
negative pressure in the uterine cavity. This closes the 
fallopian tubes and allows fluid to be drawn through the 
uterus without fear of spreading the lavage solution into 
the abdominal cavity. In practice, about 30 ml of normal 
saline has been used to lavage the endometrial surface 
—but at any one time no more irrigating fluid occupies 
the uterine cavity than its average capacity of 1 to 41⁄2 ml 
Studies indicate accuracy in detection 
In a series of over 1000 satisfactory specimens? obtained 
with the Gravlee Jet Washer, 69 were positive for endo- 
metrial carcinoma. Curettage confirmed endometrial can- 
cer in 53 of these 69 cases. There were no false negatives, 
all specimens which were negative by endometrial wash- 
ing were negative by D & C. Papanicolaou-type smears 
were done on 35 of the 53 patients positive by endome- 
trial washing. Only 9 of the 35 (26%) were positive. 
In a study in 1500 symptomatic patients,4 the overall 
accuracy for detection of endometrial carcinoma using 
the Gravlee Jet Washer was 93% confirmed by D& Cor 
hysterectomy. In another recent clinical trial,’ test results 
obtained with the Gravlee Jet Washer agreed perfectly 
with histologic specimens obtained by D & C in 101 of 
107 patients. In both of these studies, the Gravlee Jet 
Washer turned up malignancies (in the fallopian tubes 
and ovaries) where D & C specimens had failed to do so. 
A rapid, well tolerated procedure 
Intrauterine lavage with the Gravlee Jet Washer is usu- 
ally well tolerated. Analgesia or anesthesia is seldom 
required; and with the exception of mild, menstrual-like 


Graylee Jet Washer is a registered trademark 
of Becton; Dickinson and Company 
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cramps in a few patients, no complications have been 
observed. Sterile and disposable, the Gravlee Jet Washer 
is economical as well. Complete directions for use are 
included with each unit. 


Samples suitable for both 

histologic and cytologic examination 

Lavage with the Gravlee Jet Washer yields both cells 
and/or tissue fragments, and the sample may, therefore, 
be examined using either (or both) cytologic or histologic 
techniques. Specimens may be processed by the labora- 
tory in any number of ways. The Upjohn Company is 
now actively engaged in a program designed to (1) inform 
the pathologist of the concept and rationale behind the 
Gravlee Jet Washer; (2) familiarize him with the physical 
characteristics of the specimen; and (3) where requested, 
offer techniques for handling and examining the sample. 
Where to use the Graylee Jet Washer 

The Gravlee Jet Washer has been shown.to be an accu- 
rate procedure for early detection of endometrial cancer. 
Used where symptomatology is present or suspected, the 
Gravlee Jet Washer technique can serve to support the 
presumptive diagnosis prior to hospitalization and con- 
firmation by D & C. Used as part of the routine pelvic 
examination of asymptomatic women over 45, it may 
well serve both physician and patient as usefully as the 
Papanicolaou test. 
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Cloth Femoral-Popliteal Bypass Grafts 
in 29 Diabetic Patients 


John W. Harmon, MD, and Carl S. Hoar, Jr., MD, Boston 


Cloth femoral-popliteal bypass grafts were 
inserted in 29 diabetic patients, in 28 of 
whom the saphenous vein was unavailable. 
Fourteen of 29 grafts were open longer than 
one year, and only two of the 14 subse- 
quently closed. Four grafts were open more 
than four years. However, seven patients 
had spontaneous graft closure during the 
first year. The accumulated five-year patency 
rate was 59%. A walking foot was preserved 
for a significant period for 19 of the pa- 
tients. All but one of the nine patients whose 
graft closed required a major amputation, 
while one of the sixteen patients with open 
grafts came to a major amputation. The rela- 
tionship of the popliteal anastomosis to the 
knee joint did not affect late closure rate. 


he unavailability of the saphe- 

nous vein for femoral-popliteal 
grafting has been a vexing problem 
in the management of femoral artery 
occlusion in all patients, but partic- 
ularly those with diabetic arterial dis- 
ease of the lower extremities. The pa- 
tients reported here are diabetics who 
had severe lower extremity arterial 
disease, and without arterial recon- 
struction faced a major amputation, 
but had no saphenous vein suita- 
ble for grafting. The operative al- 
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ternatives were the use of femoral 
endarterectomy, allografts, hetero- 
grafts, the vein from the opposite leg, 
or cloth grafts. The last technique 
was chosen in these 29 patients. 
Patient Population.—The patient 


` population consisted of elderly adult- 


onset diabetics with cardiac as well as 
lower extremity arterial disease. The 
median age was 62 with range of 46 
to 78. Diagnosis of diabetes was made 
12 years prior to grafting as a me- 
dian. The range was six months to 34 
years. The patient with’ the most 
youthful onset of diabetes had the 
diagnosis made at the age of 19. 
Diagnosis was made in all but six of 
the 29 patients after the age of 40. 

All but three of the 29 patients 
showed evidence of cardiac disease on 
electrocardiogram, and 15 of the 29 
had evidence of old myocardial in- 
farctions. 

Arterial disease of the lower ex- 
tremities was chronic in this group 
of patients. Twenty previous vascu- 
lar procedures had been performed. 
These included ten previous saphe- 
nous vein femoral-popliteal bypasses, 
three minor amputations in the foot, 
one below-knee amputation, two aor- 
toiliac reconstructions, and two caro- 
tid endarterectomies. 

Indications for Use of Cloth Grafts.— 
Cloth grafts were used when the 
saphenous vein was unavailable. The 
most common reason for unavailabil- 


ity (in 19 patients) was that the lu- 
men, when distended with saline, was 
less than 4 mm at some point in the 
desired length. This usually occurred 
when the vein branched high. Results 
with small lumen grafts have been 
disappointing.’ We have gone to cloth 
grafts in this situation even when the 
saphenous vein might be available in 
the other leg because of the high fre- 
quency of bilateral occlusion and the 
belief that each leg should provide for 
itself. 

Six of the patients had had previ- 
ous saphenous vein femoral-popliteal 
bypasses in the involved leg. Two had 
undergone ligation and stripping of 
the saphenous vein for varicosities. 
One patient was found to have a 
thrombosed saphenous vein presum- 
ably secondary to occult phlebitis. 

One patient, who had had an acute 
myocardial infarction three years 
earlier, was blind from retinopathy, 
and had severe nephropathy, was 
given a cloth graft to save time dur- 
ing the procedure. He did well until 
he succumbed to a myocardial infare- 
tion four years postoperatively. 

Indications for Vascular Reconstruc- 
tion._In the diabetic with lower ex- 
tremity vascular disease, in contrast 
to the nondiabetic, gangrenous le- 
sions rather than claudication are the 
major indication for femoral-poplit- 
eal bypass.’ Twenty of the patients 
had gangrenous lesions while nine 
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turbed. It was of no consideration whether 
the insertion was above or below the knee. 
The site of the best lumen was the control- 
ling consideration. 

The minimal diameter of the chosen 
graft was 8 mm or ¥, inch. It was cut 
obliquely and anastomosed end-to-side to 
the artery with use of a 5-0 plastic running 
suture. Partial thickness bites of the ar- 
tery are sometimes taken to maximize lu- 
men size in the all-important distal poplit- 
eal portion of the anastomosis. After the 
anastomosis was completed, flow was al- 
lowed to resume in the popliteal artery 
while a bulldog clamp was kept on the 
graft near the anastomosis. 

The graft was then passed through a 
tunnel made with finger dissection along 
the course of the vessels up to the groin. 
From below the knee a counter incision at 
the mid thigh was necessary. Proper ten- 
sion was achieved, suitable for the mate- 
rial being used, by straightening the knee. 

The arteriotomy for the proximal end- 
to-side anastomosis was made opposite the 
profunda femoral artery, involving the 
common and superficial femoral arteries. 
Endarterectomy was performed here if 
necessary, with care to avoid obstructing 
the profunda femoris. 

Postoperative Period.—To maintain graft 


: pateney when rune was poor, we felt it 


adequate intra- 


For this reason and for 


dextran 40 during operation 
first postoperative day. One mus 
for congestive failure in thi 
Blood pressure, pulse, urine, a 
venous pressure were monitored 
with appropriate adjustmen j 
venous fluid therapy. ; 

A posterior thigh-to-ankle sp 
plied for the first postoperat 
bulation was started on the seventh 
operative day. The stitches. wer 
and the patient discharged durirg 
ond postoperative week. 


Results 


Graft Patency.—The graf: 
evaluated by the life-table tee 
and compared with a similar 
diabetic patients with vei 
(Table 1).* The table shows 


for each time period from the origi 


29 patients by graft closure 
C), patient death (column D), 
ited postoperative period of fol 
(column D). The postoperative 
up period was limited by lo 


tient to follow-up in two cases an 


the patients’ operations 
performed more recently than 
end of the given period in th 
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rafts with occlusion after 3 mo 
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Minus Cloth Graft 
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25 
32 
24 
21 
13 


ts (column B). During the year 
teries became occluded (column 
there were no deaths, and one pa- 
t was lost to follow-up (col- 
umn D): The patency rate for each in- 
tval is then calculated (column F), 
finally the accumulated patency 
rate is calculated (column G). 

he accumulated patency rate was 
% at six months, 69% at one year, 


rafts at the end of their fifth year. 
together, 11 of the 29 grafts are 
pen as of this report. Fourteen of the 
nts have had the benefit of at 
‘one year with the graft open. 
r grafts were patent over four 


the graft closures, four were im- 
ediate.. Two of these closed for no 
reason. The other two closed 
association with hypotension, and 
one of these patients myocardial 
was the cause. An attempt to 
sn one of these grafts with use of 
y catheter failed. 

44 patients: whose grafts 


rere open at the end of one year, only | 
nt subsequent graft clo- 


Standard Error 
of Difference 


P value, 
df = œ% 
9.2 Z <.005 





11.4 <.005 
12.1 <.025 
12.5 <.05 






13.0 <4 


sures and in one of these a myocardial 
infarctior with hypotension precipi- 
tated the closure. 

Effectiveness of Cloth Grafting in 
Preserving the Lower Extremity.—Cloth 
femoral-popliteal bypass was effec- 
tive in sustaining a walking foot for a 
significant period for 19 of the 29 pa- 
tients (Table 2). 

The rele of the graft in maintain- 
ing the viability of the extremity is 
evident from the outcome of graft 
closure. Eight of the nine closures 
resulted in major amputation. The 
ninth patient was benefited by his 
graft despite its closure after seven 
months. The graft healed a five- 
month-eld, open transmetatarsal am- 
putation. When the graft closed, his 
extremity was transiently painful, 
but he has not come to amputation in 
the ensuing two years. 

Facters Influencing the Success of a 
Graft.—We utilized woven Teflon in 23 
cases, woven Dacron in five cases, and 
knittec Dacron in one case. The inci- 
dence of early and late failure was 
similar with Dacron and Teflon. One 


early and one late closure occurred - 
with Bacron, while three early and- 
‘four late closures occurred with h Tef: 
lon. aue 





-was excised, patched iii Teflon and. 


< report 75% patency at two to three 





synthetic sutures, and the patient has Hee 
done well for the ensuing year. 
Kinking of the graft at the knee 
joint can lead to thrombosis of a 
graft. In this series, 14 of the pop- | 
liteal anastomoses were above the 
knee and 15 were below. Of the five 
patients whose grafts. closed last, | 
two had above-knee anastomoses and 
three below-knee. Of the 14 patients 
whose grafts were open one year or _ 
more, eight had above-knee and six 
below-knee anastomoses. In this se- 
ries the knee joint’s relationship. to 
the popliteal anastomosis was clearly: 
not influential in determining late 
closure (Table 3). 
It was difficult to predict success of 
bypass from the preoperative arterio- > 
gram.‘ Of the three major popliteal 
divisions, a mean of 1.15 was visual- 
ized on preoperative arteriogram in 
the 14 patients whose grafts were 
open more than one year. One graft 
remained open four years ina pa- 
tient with only an isolated popliteal A 
segment and no major runoff vessel 
visible. On the other hand, in two pa- 
tients whose grafts closed spontane- 
ously within the first year, three ma-._ 
jor runoff vessels were open. ; 




































Comment 


To our knowledge, there is no previ- 
ous published series of long-term fo- 
low-up of cloth femoral-popliteal by- 
pass grafts in diabetic patients. Some ` 
surgeons have been pessimistic about 
these patients in view of their ex- 
tensive small vessel disease and com- 
promised runoff, and because their 
presenting problem is more often 
gangrene than claudication. Our five- Le 
year patency rate of 59%, however, — 
compares favorably with the patency 
rates of. cloth grafts reported for- 
nondiabetic patients. Using Dacron, 
Crawford et al’.report 75% patency at. - 
18 to 24 months, while Szilagyi et al’ 






Cloth Bypass Grafts/Harmon & Hoar 














atency at. one year. 





grafts, we. have continued to use 


Wheelock and Filtzer’ reported 
ieir experience with vein grafts in 
00 diabetic patients and their yearly 








le 2 along with those for the 
; At each interval the vein 
give higher patency rates. A t- 
alysis cf the statistical validity 
difference in patency rates 
he difference to be significant 
Pzd through four years, de- 
‘he relatively small populations 
olved (Table 4). On average, 26% 
ore autogenous vein grafts than 
cloth grafts were open over the first 
. This a clear advantage for 
ogenous vein grafting, and we will 
; use these grafts whenever 
























er when the vein is not 
, coth grafts are a reason- 
native +o the other available 
previding similar or better 
ey rates. Humphries et al 






WS, Holdefer WF, Mohtu- 
pertance of proper caliber of 
meral-popliteal artery recon- 
urge Gynecol Obstet 122:37-40, 


FC, Filtzer HS: Femoral 
ts in diabetics. Arch Surg 99:776-780, 


‘Cohn EÈ, Angel WW: Late complica- 
tions from plastic replacement of aortic 
abdominal aneurysms. Arch Surg 97:696, 
















T ‘Hoar , et al: eee with fem- 
ol arteriography in diabetic peripheral 
» surg Gynecol Obstet 


5. Crawford ES, et al: Evaluation of late 
failures after recenstructive operations for 
occlusive lesions of the aorta and iliac, 
moral and popliteal arteries. Surgery 











‘Despite cur relative oF with — 


neus vein grafts whenever pos- ` 


ted patency rates are shown — 





3 achieved 36% atency at four years = 


-gas femoral-poplit- 


“eal ead edn with 54% patent 


in follow-up less than one year, but 
had poor results with diabetics and 
concluded that the method should not 
be used for diabetics. Arterial hetero- 
grafts have 25% five-year patency in 
nondiabetics.’ Results with bovine 
heterografts are encouraging, but 
only 54% were patent with follow-up 
less than two years in a nondiabetic 
population." Ochsner et al? report 
using saphenous vein allografts in 22 
patients whose saphenous veins were 
unavailable. In short-term follow-up 
45% were open. 

We were surprised to find that 
those grafts anastomosed below the 
knee joint did as well as those anasto- 
mosed above. This is contrary to oth- 
ers’ experience." 

The mortality of 25% during the pe- 
riod of the study is similar to that ob- 
served by others, and results from the 
widespread vascular disease present 
in these patients. DeWeese and Rob" 
reported that none of 14 diabetics 
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tients reported- ‘here had al 
electrocardiograms. ; 

We prefer to use wover Tell 
grafting when a cloth graft 
cated. We have found it e 
handle and to yield adequate 
Woven material minimizes 
leakage which is particuiarl 
gerous in patients such as o 
preexisting cardiovascular í 
Furthermore, preclotting is unne 
sary with woven material. We h 
not observed embolization ef the i 
tima with this material, In studi 
comparing their relative ` su 
energies, Teflon has proved more bi 
compatible than Dacron.'* In detaile 
microscopic and gross examinations 
of the neointima, neither Teflon no 
Dacron was clearly superior." 
























































Benjamin A. Barnes, MD, assisted with stat 
tical analysis. = 
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Dextran 40—Gentran 40, LM: 
macrodex, Rheotran. 
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and. vail failure after major oper- 
ati S. Only 18 patients had suppone evi- 


daanos was based on fever and positive 
‘acheal cultures in seven patients without 
physical or roentgenographic findings. 

Previous emphasis on infection in respira- 
r patients, coupled with misinterpretation 
racheal cultures and x-ray films of the 
chest. made with a standard portable unit 
ay result in overdiagnosis of pneumonia. 


he hazard of respiratory infec- 
ion in patients who require 
acheostomy and mechanical ventila- 
tion is well recognized.’ While the 
neidence of tracheobronchial and pul- 
monary infection has varied in sev- 
l reported series, major emphasis 
has been placed on the frequency of 
onization with hospital-acquired, 
biotic-resistant microorga- 
s A recent study in this 
center, however, suggested 
t not enough attention has been 
ected at distinguishing simple 
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colonization from respiratory infec- 
tion.’ It was further noted that a 
diagnosis of pneumonia was often 
made on the basis of inconclusive clin- 
ical or roentgenographic evidence. 

Patients who require assisted ven- 
tilation after major operations or 
trauma often develop transient pul- 
monary lesions which may be con- 
fused with pneumonitis at first exam- 
ination. Included are atelectasis, 
pulmonary edema of several types, 
pleural effusion, and pulmonary em- 
boli* The presence of chronic air- 
ways’ disease or emphysema may 
compound the difficulty with diag- 
nosis.’ An inappropriate use of anti- 
biotics for these patients may result 
in antibiotic-resistant infections, and 
may increase the frequency of resist- 
ant organisms in the hospital envi- 
ronment. The purpose of this report is 
to direct attention to the mis- 
diagnosis of pneumonia in respirator 
patients, and to illustrate the circum- 
stances of its occurrence. 


Materials and Methods 


Patients included in this report were ad- 
mitted to a surgical intensive care unit be- 
tween March 1970 and December 1971. Af- 
ter exclusion of those patients with 
evidence of pneumonia before tracheos- 
tomy and mechanical ventilation were in- 
stituted, 111 patients were available for 
study. The 73 men and 38 women had a 
mean age of 48.2 years with an age range 
of 15 to 73 years. The duration of tracheos- 
tomy varied from 4 to 48 days with a mean 
of 17.6 days. Mechanical ventilation was 
required for 8 to 42 days with a mean of 
13.2 days. The primary indications for ven- 
tilatory support are shown in the Table. 


Tracheal cultures were obtained at one- 
to three-day intervals by an aseptic aspira-_ 
tion technique. Roentgenograms of the- 
chest were made at frequent intervals with 








Fig 1.—X-ray film of chest mado with a 
portable machine seven days after cerebral: < 
contusion was thought to be compatible 
with pneumonitis in right upper and middle 
lobes. 


a standard portable unit (300 ma, 100 kv, 
maximum). Patients were raised to the up- 
right position for all x-ray films, and a tube 
distance of approximately 6 feet was used.. 
Roentgenograms of the chest were gener- 
ally reviewed by the residents responsible 
for individual patients within a few hours 
after they were taken. 

A clinical diagnosis of pneumonia was 
made by the primary physicians in 60. of 
the 111 patients. The interval between in- 
stitution of mechanical ventilation and the 
first diagnosis of pneumonia varied from 1” 
to 15 days. The Table shows the distribu- 
tion of the 60 patients according to the pri» 
mary indication for ventilatory. support, 
Forty of the 60 patients were receiving 
systemic antibiotics when pneumonia was 
first considered. 

Because the patients included in this re- 
port were part of a larger study of infec- 
tion associated with tracheal intubation, it 
was possible to review each case serially 
during hospitalization. This included ex- 
amination of the patient as well as review. 
of the chest x-ray films and the laboratory 
data. 


Results 


Only 18 of the 60 patients had con- ~ 
clusive evidence of pneumonia based © 
on physical findings, laboratory data, _ 
clinical course, and serial. roentgen- 
ographic changes. For seven of the _ 
remaining 42 patients, the diagnosis 
was based on the presence of fever 


` and mild leukocytosis (11,500 to 18, 200° 
- white blood cells per cubic millimeter): 


with tracheal cultures positive for po- a 
tential Pathogens: None of these X 





a Mrentani al = 





2.~Atter 24 hours of chest physio- 
erapy, repeated x-ray film showed nearly 
complete Gearing of pulmonary lesions; 
«diagnosis then changed to partial pulmo- 
ollapse. 


Indications 
ntral nervous system injury or disease 





matications of abdominal operations 
Cardiac operations 
Thoracic trauma 


Fig 3.—X-ray film of chest five days after 
emergency resection of abdominal aortic 
aneurysm was thought to show bilateral 
pneumonia; consultant suspected left ven- 
tricular failure and recommended vigorous 
treatment for pulmonary edema. 


Patients With 
Clinical Diagnosis 
of Pneumonia 


Total No. 
of Patients 


Inadequate ventilation after thoracic operations 


Face and neck trauma 
| Miscellaneous 


ee seven patients developed either phys- 
ical findings or chest x-ray film evi- 
a Aan Three patients 


The presence of transient physi- 
cal findings and roentgenographic 
changes contributed to the clinical 
_ Giagnesis of pneumonia in the other 
_ 85 patients. All but two had one or 
more cracheal cultures positive for po- 
ntial pathogens, and the majority 
f patients had mild fever (less than 
$8.8 C [102 F]). In 14 patients, several 
patterns of partial pulmonary col- 
se or atelectasis were initially mis- 
terpreted as ‘pulmonary infiltrates 
ompatible with pneumonitis. The 
correct diagnosis was indicated by a 
pie clearing of physical findings 
d oentgenographic changes in re- 
porse- to intensified chest physio- 
hereby ( 1 


genographic changes coupled with 
purulent tracheobronchial secretions 
prompted the diagnosis of pneumonia 
in six patients who were recovering 
from blunt chest injuries or thoracic 
operations. Most of the latter pa- 
tients had neither fever nor leuko- 
cytosis and subsequent review of the 
roentgenograms suggested that lat- 
eral views of the chest would have 
helped to exclude pneumonitis in the 
beginning. 

There were five patients who were 
considered to have pneumonia for 
several days before it was recognized 
that the infiltrates shown in the chest 
x-ray films actually represented pul- 
monary edema (Fig 3 and 4). Three 
patients had other evidence of con- 
gestive heart failure, while two were 
found to have markedly positive wa- 
ter balance, beginning with the surgi- 
cal procedure. Three of the five had 
unilateral pulmonary edema, and one 


Fig 4.— Fory- -eight kours after 
for heart failure was begun, second film 
same patient shows almost come etec ear 
ing of pulmonary lesions. : 


had an asymmetrical distribution. All 
three with unilateral edema ha 
chronic airways’ disease. Eestricti 
of fluids and intravenous adm 
tration of diuretics resulted in resolu 
tion of the pulmonary edema i 
than 48 hours in all five patients. T 
additional patients with severe. 
temia due to renal failure deve 
patchy pulmonary infiltrates ass 
ated with fever. Although it wa 
sidered possible that the lesions re 
resented uremic infiltrates, _ 
patients received additional 
biotics. The lesions cleared quick 
with dialysis and tracheal- cultur: 
showed organisms that were not se 
sitive to the added antibiotics, 
For eight of the 60 patients it was 
not possible to differentiate pn 
monia from atelectasis. Although 
rial roentgenograms of the < 
showed features suggestive. 
gional and segmental zollapse, 
clinical course was suggestive 
pneumonia. The interpretation was 
complicated by other causes for ve 
and leukocytosis in four patients. 
Potential pathogens had been iso- 
lated from the tracheal cultures of al 
but two of the 60 patients when the 
initial diagnosis of preumonia w 
made. The organisms isolated at 


were as follows: Pseudomonas 
nosa (15), Klebsiella prheumon 























tienny UE unilateral or 
ateral pneumonia, including three 
re in the group with definite 
ia earlier. Five of the re- 
patients died with pro- 
e monmonia due to antibiotic- 





Comment 


this st dy has shown that signifi- 
srdiagnosis of pneumonia may 
rin atients receiving mechani- 
on. The factors which ap- 
onsible are as follows: (1) 
phasis on the hazard of 
pi tory nfection in respirator pa- 
immobilization of patients 
a endency toward retained se- 
sand atelectasis; (3) early colo- 
ion of the tracheobronchial tree 
th potential pathogens after tra- 
eostomy; (4) inadequate roentgen- 
phic examination of the chest by 
able technique; and pe mis- 











P oa. 

ps too often, the isolation of a 
l pathogen cultured from tra- 
cheal specimens is equated with sig- 
‘respiratory infection. In ad- 
o contamination of the culture 


simple colonization of the 
and bronchi, or it may be as- 


on neh be reduced. Uns. 
information is- 
ble in this area. For seven of 


little 
patients in this study, the pre- 
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from tracheal cultures. 
appears completely uny 
retrospect, it is understandable 

considers the difficulties with exa! 


and the limitations of a single chest 
x-ray film made from a portable ma- 
chine. 

The largest group of patients with 
an initial misdiagnosis of pneumonia 
were those with segmental or patchy 
atelectasis. When atelectasis was 
complete, the roentgenographic pat- 
tern was generally recognized with- 
out difficulty. This was not true for 
partial degrees of pulmonary collapse, 
and most often the initial film was 
compatible with single or multiple 
pulmonary infiltrates. Unfortunately, 
this often prompted a presumptive 
diagnosis of bronchopneumonia and 
resulted in either a change of anti- 
biotics or the addition of another 
agent. For most patients, simulta- 
neous intensification of physical ther- 
apy to the chest, including the use of 
a mucolytic agent, resulted in clear- 
ing of the roentgenographic abnor- 
mality in 24 to 48 hours. Since the ma- 
jority of the patients did not appear 
to be critically ill, one can speculate 
that no harm would have resulted 
from a delay in alteration of anti- 
biotic therapy with greater effort at 
precise diagnosis. 

Especially noteworthy was the 
small group of patients in whom uni- 
lateral or bilaterally pulmonary 
edema was confused with pneumoni- 
tis. All five patients were quite ill, but 
the correct diagnosis was suggested 
by the radiologists or by cardiology 
consultants after serial review of the 
films. Bahl and his associates’ have 
recently emphasized the occurrence of 
unilateral pulmonary edema in pa- 
tients with left ventricular failure. 
These authors suggest that the roent- 
genographic presentation of unilat- 
eral edema is not as unusual as gener- 
ally believed. Hublitz and Shapiro’ 
have described several atypical pul- 
monary patterns of congestive heart 
failure in patients with chronic lung 
disease. 





nation of some respirator patients : 


: “monary fine of congestive ailure.i 
thon, 186 
A review of our own. cases sug- 100 







tilation. Those authors reported a 
positive water balance and roentgen- 


ographic evidence of interstitial pul- 
monary edema in 19 of 100 patients 
receiving prolonged mechanical ven- 
tilation. For some years. we have 
noted that discontinuation of m 
chanical ventilation is often assoc’ 
ated with a spontaneous. diure: 
While a relative fluid overload ma 
a common feature in these patier s, 
the underlying cause of their water 
retention has not been identified. 

The consequences of overdiagnosis 
of pneumonia in respirator patier 
are serious. First, the patient may 
ceive antibiotics that result in coloni- 
zation and subsequent infection with 
resistant organisms. Second, the in- = 
creased frequency of antibiotic-re- 
sistant organisms in the intensive | 
care unit environment represents: 
hazard to all patients admitted to 
unit. 
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Ten patients who underwent operation for 
compression of spinal nerve roots by the 
ligamentum flavum were followed for five 
years. Seven patients were completely 
cured, and definite improvement resulted in 
three. Diagnosis was made on the basis of 
duration (5 to 25 years’ back pain) and evi- 
dence of root compression. Myelography re- 
vealed a large posterior indentation under 
the neural arch resulting in a partial or com- 
plete block. The ligamentum flavum seems 
to be the major cause of root compression in 
a limited number of patients. The surgical 
therapy recommended is a total laminec- 
tomy with wide resection of the ligamentum 
flavum and complete disk removal when in- 


dicated. 
TP the early years of surgery for 
intervertebral disk disease, a 
large number of articles appeared 
that incriminated hypertrophy of the 
ligamentum flavum as well as hernia- 
tion of the nucleus pulposus as causa- 
tive factors in the lumbar disc syn- 
drome.'* 

In the past 20 years the hypertro- 
phied ligamentum flavum has grad- 
ually been completely discredited, 
and the nucleus pulposus has come to 
be considered the sole cause of the 
low back and leg pain and the neuro- 
logical deficits associated with this 
disease entity.*’ In a review of 1,176 





Hypertrophied Ligamentum F 
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Yancey B. Beamer, MD; John T. G 
and C. Hunter Shelden, MD, Pasaden 


nical and Surgical S 


cases Gurdjian et al‘ found only 
instance in which the histological 
etiological agent was felt to be 
pertrophied ligamentum 

other author,’ reporting 01 

when commenting on the 
hypertrophied ligament 

states: “I have considere: 

these terms an excuse for no 

a protruded lumbar dise.” 

More recently articles hay 
nated the interspinous ligan 
posterior longitudinal lig 
spondylosis,**""" the . co 
narrowed vertebral cana 
the ligamentum flavum. 

The purpose of this pa 
point out that in certain 
ligamentum flavum seems 
major cause of root comp 
that without adequate surgica 
moval a satisfactory cl: 
will not be obtained. 

Anatomically, the ligament: 
vum extends from the seeo 
vertebra to the first: sacral 
and connects the contig 
of adjacent lamina thus - 
making the spinal canal very s 
Each ligament is one sinzle st: 
having two portions, interlar 
and capsular. The interiar 
tion connects the lam 
the lamina below. The 

-tion connects the |; 
< the lamina | 

























e Lateral myelographic view, patient 
er ct, with multilevel posterior indentation 
column by hypertrophied ligament 


rtebral foramen and forms the en- 
tire roof and the posterior boundary 
of the foramen. In the thoracic and 
lumbar spine, further extension of 
the capsulary portion fuses with the 
capsule of the superior articulating 
_ process of the vertebrae below. 
der normal conditions the liga- 
mentum flavum is made up of elastic 
connective tissue fibers arranged in a 
ght longitudinal network. The liga- 
mentum flavum is the largest, heavi- 


nd purest elastic tissue structure. 
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in the human body. Microscopically, 
the ligament is cell poor and consists 
of fibrocytes with some capillaries 
and very small, thin-walled blood ves- 
sels. With increasing age, substitu- 
tion fibrosis with increasing amounts 
of collageneus tissue is observed.” 

Pathologivally, the ligament has 
been noted ‘o increase in thickness as 
much as 140%. Calcifie plaques, fi- 
brous tissue substitution, prolifera- 
tion of the Egament to ensheathe the 
dura, cartilaginous masses, fragmen- 
tation of elestic fibrils, hyaline thick- 
ening of bleod vessel walls, fatty in- 
filtration, and vascular invasion have 
been noted. “7” 

Functionally, it should be noted 
that bulgirg of the ligamentum 
flavum on maximum extension in 
healthy young subjects may narrow 
the spinal canal by as much as 30%. In 
the case of hypertrophic marginal lip- 
ping or a congenitally narrow canal 
the effect of this bulging is much 
greater. Normally, the ligament is 1.5 
mm thick in che cervical region, 2 mm 
thick in the tnoracic region, and 4 to 6 


Ligamentum f, 
Flavum s$ 


Dural Sac . 
Compressed 


Fig 3.—Relationship of normal and hypertrophied 
ligaments to structures within spinal and root canals. 


in those cases associated with a con- 
mm thick in the lumbar region. Hy- < 


-pertrophy of 50% to 100% is not un- spine as well. A 
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common, and some ligaments of- 
greater thickness are reported. | 
Therefore, when the ligamentum fla- 
vum is hypertrophied and especially < 
if there is any lipping of vertebra¢ or: 
narrowing of the canal is present the 
resulting impingement on the nerve 
roots is severe. 

Dockerty and Love in 1940°. de~ 
scribed the pathological features. of 
the hypertrophied ligamentum fla- 
vum that they reported as showing | 
degeneration and fibrosis presumably 
occurring as a response to trauma. In __ 
our opinion, this trauma occurs be- — 
cause of hypermobility of the spinal: — 
segment brought on by degeneration 
of the intervertebral disk. On the 
basis of the findings in this series of 
patients, the degeneration and thick- 
ening of the ligamentum flavum ac- 
companies long-standing degenera- 
tive changes of the associated in- 

tervertebral disk. The thickened liga- 
mentum flavum is found only in pa- 

tients who have long-standing inter- 
vertebral disk disease and frequently oe 
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1 Removal > 


g factor from a bulg- 
or mass. In some cases the 
ged ligamentum flavum will con- 


y hyperostoses, hypertrophied Ligamentum Flavum 
igamenta flava, and bulging lumbar 
A similar process in the cervical 
has been recognized and de- 
present report concerns ten op- 
ed cases of lumbar disk syndrome 
on a private neurosurgical ser- ee E E E E NEA eS 
e i i | eect earance of operative site. 7 er retiection of muscles iat 
ver & period of two years in bony removal B, during nes of ligament; C, with decompressed dural ues 


: the operating surgeon felt that characteristic dorsal indentation, and emphasizing need for lateral decorripressio o] 


the primary immediate cause for the 
patient’s complaints was hypertrophy 


Case Summaries 


Duration 


oe 
Patient / Chronic, 


J Age, vr Level yr Acute Neurological Findings Block Associated Anomaly Results: ; 
M71 L-2-L-3 11 2 weeks Complete neurological deficit Complete Pa Bowel and blatder normal: 
below L-3 sensation nermal; 
motor weaksiess improved 
2F 41 L-5-S-1 20 2 weeks Bilateral absent ankle jerk; Partial Unfused posterior Excellent : 
hyperesthesia left foot and element S-1 
a calf 
- 3M 60 L-4~L-5 13 6 mo Absent left Achilles reflex Complete a Excellent 
AF 6S L-4—L-5 20 2 weeks Right ankle jerk diminished; Partial Sini Neurological signs cleare: 
weakness plantar flexion aa 
right foot; Hyperesthesia 
S-1 dermatome on right 
Atrophy of 1.5 cm left Complete Sacralization Excellent 
calf; diminished reflexes 
both lower extremities Boas 
Hypoesthesia; Partial Pas Neurological signs cleare: 
L-4 distribution pain markedly improve 
Decreased left knee jerk Partial Spondylolisthesis Excellent ; 
L-4 poe 
Hypoesthesia left L-5 Partial Se Neurological signs cle fared, 
free of pai 












































Hypoesthesia L-4 and L-5; Complete 
weakness dorsiflexion 
right and left foot; 
bladded hypotonia 


Marked bilateral leg weak. __ Compiete Sete € 
ness; saddie-anesthesia; < recovery 
hypoesthesia of lower ee 

extremities; decreased 








mum of five y 
2,1% of the total operations carried 


this period of time. The average age 
of the patients in this series was 58.6 
ears, the median being 60 years. The 
verage age of patients in whom a 
iagnosis of lumbar disk disease was 
made without hypertrophy of the 
ligamentum flavum was 51. 
All the patients in this series had 
histories of chronic back pain for at 
least: five years and most had symp- 
toms for a period of 20 years or 
longer. This is contrasted with a 
ch shorter average history in those 
patients having pure disk disease. 


































Roentgenological Findings 


“Six of the patients had complete mye- 
lographic block at the affected level and 
four had partial block. The myelographic 
features associated with this lesion are 
est appreciated in the lateral view. The 
jppearance of the dye column reveals (Fig 
mall indentation anteriorly with a 
arger posterior indentation suggesting a 
terior extradural mass extending under 
sural arch resulting in a complete 
. In the patient not demonstrating a 
lete: block, the dye column is nar- 
and as demonstrated in Fig 2, one 
an readily see the posterior indentation of 


Bailey D, Casamajor L: Osteo-arthri- 

is of the spine or a cause of compression 

spinal cord and its roots. J Nerv 

Ment Dis 38:588-609, 1911. 

Cramer F: A note concerning the syn- 

‘drome of cauda equina: Radiculitis. Bull 

-Neurol Inst NY 3:501-505, 1934. 

. Dockerty MB, Love JG: Thickenin 

‘and fibrosis of the Hermenn flavum: 
athologic study of fifty cases. Proc Staff 

Meet Mayo. Clin 15:161-169, 1940. 

. Elsberg CA: Experiences in spinal 

ery: Surg Gynecol Obstet 16:117-182, 







5. Parker HL, Adson AW: Compression 
of the spinal cord and its roots by hyper- 
trophic osteo-arthritis. Surg Gynecol Ob- 
-stet 411-14, 1925. 

6. Spurling RG, Mayfield FH, Rogers 
JB: Hypertrophy of the ligamenta flava as 
a cause of low back pain. JAMA 109:928- 
- 933, 1937. 

owne EB, Reichert FL: Compression 
mbosacral roots of the spial cord 
hoe Goel ligamenta flava. Ann Surg 








djian ES, et al: Results of oper- 
atment of protruded and ruptured 
dises. J eure ‘Surg 18:783-791, 


for lumbar disk disease during — 


hematoma or tumor cannot be excluded 


solely on tke basis of radiological criteria. 
Surgical Therapy ~~ 


A consideration of the anatomical rela- 
tionships ofthe ligamentum flavum, neural 
arch, neura canal, and dural envelope (Fig 
3) leads easZy to the operation that we con- 
sider the procedure of choice in these 
cases. A total laminectomy is carried out 
(Fig 4,A). Tae ligamentum flavum is care- 
fully freed #rom the usually adherent dura 
and widely ssected (Fig 4,B) carrying the 
excision wed laterally and anteriorly to 
decompress =he emerging nerve root (Fig 
4,C). If a beiging or herniated disk is en- 
countered, & is dealt with in the usual 
manner. By >alpation and inspection great 
care is taken that no intradural mass is 
overlooked. A catheter is passed extra- 
durally to be certain that no mass is being 
overlooked caudal to a complete myelo- 
graphic block. Using a malleable probe, the 
intervertebr:! foramen is explored to be 
certain that no lateral mass is present in 
the root caral. In those patients with a 
nonbulging cm nonherniated disk, complete 
posterior decompression alone is done even 
though the cisk is known to be degener- 
ated. From tae Table can be seen that ex- 
cellent or go»d results in all cases follow 
this form of therapy. Two compensation 
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es are not presented with — 
it hypertrophy of the liga- 
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frequent cause of the lumbar disk — 
- syndrome in the general population. 


They are reported to show that in an 
older age group this entity does exist 
and is not a rare occurrence. The indi- 
cations for surgery are. identical to 
those for disk disease. The procedure: 

of choice is a wide posterior decom- < 
pression with removal of the disk if — 
necessary. It is always gratifying to 
the surgeon if he can pinpoint the ` 
cause of morbidity at the operating 
table, and though we agree whole- — 
heartedly with authors who state that 
this diagnosis should not be used as 

an excuse for not discovering the true 
abnormality, in a limited number of _ 
cases we feel that this condition is re- > 
sponsible solely or in great part for 
the patients’ complaints. and dis- 
ability. Recognition of this condition 
is important in planning adequate 
surgical treatment for the complete.. 
alleviation of the patient’s signs and — 
symptoms. ates 
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rcinoma of the Pancreas 


peutic Implications 


Najera, MD, and Raleigh R. White, III, MD, Temple, Tex 


fmean survival time for a group of 166 

with verified pancreatic carcinoma 

; eniy 7.5 months. after diagnosis was 

. Bypass procedures helped relieve bili- 

ary and intestinal obstruction, but they did 


iot increase survival time, these ad- 
; measures may improve the quality 
l manne life and relieve pain. These 


arcinoma of the pancreas remains 
è of the “dread” diseases of 


ue 


time. Early diagnosis, when the 


icreatoduodenectomy as pro- 
1 1935 by Whipple et al' and by 
has failed to increase the 


egree. The high mortality rate 
overall discouraging results 


icians ‘to suggest that the 
be discontinued. 


nereatoduodenectomy in the 
freatment of only a few 


Scott a and White Memorial Hospital 
, Sherwood and Brindley Founda- 
i era); and ral Surg and White Clinic 


1 (De. White). © 
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noma of the pan 


to relieve biliary and gastric obstruc- 
tion’ Rather recently, our “tumor 
team” has become more aggressive 
and has been attempting to arrest 
nonresectable pancreatic cancer by 
adding oncolytic therapeutic agents 
and/or deep roentgenotherapy utiliz- 
ing the linear accelerator. 

This study represents an attempt 
to determine if the additional modes 
of therapy have prolonged life and 
improved the quality of the remain- 
ing life for these patients. 


Materials and Methods 


During the ten-year period from 1960 to 
1970, 166 patients (119 men, 47 women; 
mean age, 63 years) with microscopically 
varified carcinoma of the pancreas of duct 
cell or acinar cell origin were treated. All 
patients with islet cell carcinoma were ex- 
cluded from the series because of the dif- 
ferent and usually more favorable progno- 
sis. In 126 of the patients, cancer was 
identified by microscopic study in vivo and 
the malignancy was graded pathologically 
according to Broders’ classification. One 
patient had a grade 1 malignancy; 23, 
grade 2; 78, grade 3; and 24, grade 4. In the 
remaining 40 patients, cancer was proved 
during postmortem examination. 

One hundred forty-one patients in the 
series had surgical treatment that con- 
sisted principally of biopsies to identify 
the lesions and the indicated bypass proce- 
dures to relieve jaundice or obstruction or 
both. Radical pancreatoduodenectomy was 
attempted for cure in only three patients. 
Twenty of the patients received adjunctive 
roentgenotherapy, 26 received chemother- 
apy, and 15 were treated with a combina- 
tion of x-ray treatment and chemotherapy. 


Results of Treatment 


None of the 166 patients with carci- 


as survived for 


five years (Table). The ayera, 
vival period for the group as 
months after the carcinoma 

nosed. 

Three patients were subjected 
radical pancreatoduodenectomy t 
tempt cure. Although none i 
died from the operation për se, 
survived for only 5.5, it, and 
months, respectively. 

Fifty-three patients did net rece 
any definitive or palliative t 
and their average survival pə 
ter diagnosis was 1.5 mon 
eight of these patients had 
inated disease at the time i 
diagnosis was verified. 

Palliative biliary or gastrs ntes 
nal procedures were performed t 
lieve obstruction in 49 patie 
mean survival period after d 
was 7.5 months. ; e 

Roentgenotherapy was ad: 
tered to the tumor area of 
tients. The total tumor dosa; 
ied from 4,000 rads as an init 
with subsequent irradition to 7,500 
rads in a few selected patient 
mean survival in this groty 
seven months after diagnosis, 

Twenty-six patients received 
otherapy. Their mean surviva 
was four months after the diagnos. 


val in this group was ten mo 
ter diagnosis. 

The drugs most frequentl 
ployed were > < fiorouraell n 





procedures 
_ Roentgenotherapy 
Chemotherapy 
Roentgenotherapy: and 
i chemotherapy 


es, thiotepa was selected for seven 

‘The choice of drug did not 

he prognosis significantly. 

patients received continuous in- 

rterial infusion of fluorouracil 

he celiac or the hepatic arteries 

hout significant response. We 

ndoned these procedures be- 

ause they had minimal therapeutic 
r palliative merit. 


Comment 


sults of this study unfortu- 
affirm the dismal prognosis 
ents with verified diagnoses 
uct or acinar cell carcinoma of the 
Definitive therapeutic 

res {whether extirpative sur- 


‘oe igenotherapy, chemotherapy, or 
or ibinations of these modalities) 


, therapy probably would survive 

er anyway than those with far 
need. or disseminated disease 
ould not be considered as candi- 

s for specific adjunctive therapy.” 
Although the period of survival can 
ermined accurately, the quality 

f the remaining life for these termi- 
na patients with carcinoma of the 
as is difficult to evaluate. The 


ines and roentgen- 
relief of pain and to 


that these modalities may be effec- 
tive for relieving pain in some in- 
stances; and if survival permits, re- 
peated therapy may prove very 
worthwhie. 

The decision to employ these 
agents that add minimally, if at all, 
to survival time becomes a philosoph- 
ical one. The remaining days of wan- 
ing life may be easier to accept by the 
patient and the family in the knowl- 
edge tha: all has been done that could 
be done. To deny a patient and his 
family such comfort is hardly in keep- 
ing with a physician’s mission to re- 
lieve physical and mental suffering. 
However, unless true palliation can 
be achieved, it may be kinder to allow 
a patien: with cancer of the pancreas 
to die with dignity and peace. Great 
judgment and concern that may tax a 
surgeon's soul are essential to deal 
with the myriad of individual prob- 
lems in the care of these unfortunate 
patients. 


Conclusions 


1. Except in the small number 
of patients in whom radical pan- 
creatodaodenectomy is successful in 
achieving a cure, acinar and duct cell 
carcinoma of the pancreas usually is 
incurable by the time the diagnosis is 
made.“ None in our group of 166 
patients with verified pancreatic car- 
cinoma survived for five years. The 
mean survival time for the entire 
group was 7.5 months after the diag- 
nosis was made. 

2. Bypass procedures are of pallia- 


tive value by relieving biliary and in-_ 
testinal obstruction, but. our series- 
does not provide evidence that the to- 


: -crease survival time. ‘These adjunc 
“tive methods are of value for improv- 
ing the quality of remaining life and 


especially for relieving pain. How- 


‘ever, these benefits are difficult to: 
evaluate in the series as. a whole, Al- > 


though adjunctive measures may... 
comfort either the terminal patient or 


his family, their use under such cir- z 


cumstances becomes a philosophical 
one to be carefully tailored to fit the 
needs of the individual patient. 


Nonproprietary and 
Trade Names of Drug 


Fluorouracil~Efudex, Fluoreplex. 
References 


1. Whipple AO, Parsons WB, Mullins 
CR: Treatment of carcinoma of the am- 
pulla of Vater. Ann Surg 102:763-779, 1935. . 

2. Monge JJ, Judd ES, , Gage RE: Radical 
pancreatoduodenectomy: year experi 
ence with the compli ications, mortalit 
rate, and survival rate. Ann Surg 160:71 
722, 1964. 

3. ReMine WH, et al: Total 
Teeny Ann Surg 172:595-604, 

4. Crile G Jr: Advantages of bypass op 
erations over radical pancreat nec- 
tomy in the treatment of pancreatic care 
noma, Surg Gynecol Obstet 130:1049-1053. 

5. Buckwalter JA, Lawton RL, Tidrick 
RT: Bypass operations for neoplastic bil 
ary tract obstruction. Am J Surg’ 109:1 
106, 1965. 

6. Halpert B, Makk L, Jordan GL JEA 
retrospective study of 120 patiens with 
carcinoma of the pancreas. Surg. 

Obstet 121:91-96, 1965. 

7. Gallitano A, Fransen H, Martin RE 
Carcinoma of the pancreas: Results 
treatment. Cancer 22:939-944, 1968. 

8. Beall MS, Dyer GA, Stephenson HE 
Jr:  Disappaintments | in the management 
patients with malignancy of | pancreas, 
duodenum, and common bile duct. Arch 
Surg 101: 461-465, 1970. cee 

9. Longmire WP Jr, Shafe OA: Certain 
factors influencing survival after pan- 
creaticoduodenal resection for carcinoma. 
Am J Surg 111:8-12, 1966. . $ 

Lae cars perce JK Sr, in discussio 
Glenn Thorbjarnarson B: Carcinoma 
the pancreas. Ann Surg 159:945-958, 196: 
11. Morris — PJ, 
creaticoduodenal cancer: Experience from 


. 1951 to. 1960. with a or ahead and beh d. 


Arch Surg 92:834-83 
12. Warren. KW, ah J 
CW: Diagnosis and surgical. tre: 
garenon of the paner 
ı 3:70, 1968. - - 








EAE HE ss eam ei le 


Chronic Intravascular Coagulation 


in Metastatic Prostate Cancer 


Richard J. Samaha, MD; Thomas N. C. Bruns, MD; and Gilbert J. Ross, Jr., MD, Columbia, Mo 


A mild bleeding tendency and obstructive 
urinary tract symptoms of several weeks’ du- 
ration occurred in two patients. Both were 
found to have mild to moderate throm- 
bocytopenia and metastatic prostate cancer 
involving the bone marrow. During hospital- 
ization, both developed gross bleeding re- 
quiring transfusion therapy. Results of 
routine clotting studies were normal but ad- 
ditional tests, consisting principally of a pos- 
itive test for fibrin monomers and a normal 
euglobulin lysis time, revealed the presence 
of chronic disseminated intravascular coag- 
ulation. Heparin sodium therapy was suc- 
cessful in stopping the bleeding in both pa- 
tients. Cryofibrinogen was found in 
abnormal amounts before and after heparin 


therapy. 


E e iated intravascular co- 
agulation (DIC) has been well 
documented as a cause of hemorrhage 
in some patients with metastatic can- 
cer. It has been demonstrated that 
this clotting anomaly may exist in a 
low-grade or chronic state in patients 
with eancer and a variety of other 
diseases.’ In a large series of cases of 
chronic intravascular coagulation, 
metastatic prostate cancer was re- 
ported to be the underlying disease in 
more than ene fourth of the patients.* 
Recently, we have documented 
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chronic DIC as a cause of bleeding in 
two patients with metastatic prostate 
cancer. In both cases, a mild bleed- 
ing tendency was present for several 
weeks before the diagnosis of pros- 
tate cancer was made. On presenta- 
tion, these patients had normal find- 
ings on routine clotting studies, and 
the bleeding was attributed to throm- 
bocytopenia secondary to invasive 
disease of the marrow. Upon instru- 
mentation, both patients had gross 
bleeding, and additional clotting 
studies revealed the presence of a 
low-grade DIC. In both patients, in- 
travenous heparin sodium therapy re- 
versed the bleeding tendency which 
did not recur during subsequent fol- 
low-up, although the patients contin- 
ued to be thrombocytopenic. 


Materials and Methods 


All tests were performed in the pathol- 
ogy laboratories of the University of Mis- 
souri Medical Center. 

The activated partial thromboplastin 
time (APTT) was modified after Proctor 
and Rapaport.’ The thrombin time (TT) 
was performed according to Jim.‘ The pro- 
thrombin time (PT) was a modified test of 
Quick et al.° Euglobulin clot lysis time was 
performed according to von Kaulla and 
Schultz. Semiquantitative fibrinogen lev- 
els were measured by a modified method of 
Searcy et al.’ Fibrin monomers were as- 
sayed according to the technique of Sea- 
man.* Cryofibrinogen and cryoglobulin 
were measured according to Cawley.’ 


Report of Cases 
Case 1.—The patient is a 68-year-old 


Intravascular Coagulation/Samaha et al 


white man with a three-year history of uri- 
nary frequency and an eight-month his- 
tory of difficulty starting urination. Ap- 
proximately five weeks prior to admission 
he had the onset of easy bruising, frequent 
epistaxis, and prolonged bleeding after 
shaving. He had one episode of gross 
hematuria, three weeks before admission. 

On admission, his physical examination 
revealed a hard, nodular, tender, enlarged 
prostate. Results of the rest of his exami- 
nation were within normal limits, except 
for ecchymoses. Initial serum analyses re- 
vealed an acid phosphatase level of 128 
units (normal, 5 to 15 units) and alkaline 
phosphatase value of 258 units (normal, 20 
to 70). Values for his serum glutamic ox- 
aloacetic transaminase (SGOT), calcium, 
phosphorus, and blood urea nitrogen were 
within normal limits. Initial hematology 
values were hemoglobin, 10.4 gm/100 ml; 
hematocrit, 30%; leukocyte count, 7,000/cu 
mm; PT, 14/12 (test/control); APTT, 27/33; 
and platelet count, 44,000/cu mm (Table 1). 
Urinalysis revealed microscopic hema- 
turia. X-ray films showed diffuse sclerotic 


lesions of the lumbar spine, ribs, and pel- — 


vis. 

Over the next two days the patient had a 
fall in platelet count to 36,000/cu mm and 
hematocrit to 27% with continued hema- 
turia. On both days the patient had a nor- 
mal TT of 18/15 and 19/16, pesitive test for 
fibrin monomers, and a fibrinogen level of 
less than 200 mg/100 ml. Bone marrow 
biopsy from the iliac crest revealed metas- 
tatic poorly differentiated earcinoma re- 
placing the hematopoietic tissue with no 
megakaryocytes or iron seen. A test for 
the presence of abnormal eryofibrinogen 
levels was positive and no cryoglobulins 
were detected. On the fourth day after ad- 
mission the patient had a Foley catheter 
inserted because of difficulty voiding, and 
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Table 2.—Clinical Course* 
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* Numbers in parentheses indicate normal range of tests. 


he subsequently developed marked hema- 
turia with clots. The PT and APTT were 
13/13 and 27/33, respectively. On the fifth 
hospital day the patient had continued 
bleeding and a fall in hematocrit reading 
to 21%. Euglobulin lysis time was reported 
within normal limits. The patient was be- 
gun on a regimen of heparin sodium, 50 mg 
(50 units/kg) intravenously every six 
hours. In addition, he received diethylstil- 
bestrol diphosphate (Stilphostrol), 1 gm in- 
travenously daily and ferrous sulfate, 650 
mg by mouth daily. Three days after start- 
ing therapy the patient had a platelet 
count of 22,000/cu mm, normal PT, APTT, 
and TT, and a negative test for fibrin 
monomers. His hematocrit reading was 
29%, but he had received 5 units of blood 
since the start of heparin therapy. Six 
days after starting therapy the patient 


had no bleeding and a negative micro- 


scopic urine examination. On the eighth 
day of therapy the patient was voiding 
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without the <id of a catheter and had no 
signs of hematuria. The following day the 
patient was switched to 75 mg of heparin 
sodium subcctaneously every eight hours. 
Values on ræeat hematologic tests were 
within normal limits, except for a stable 
hematocrit o? 28% and a platelet count of 
56,000/cu mn. The patient received a total 
of 14 days of 1eparin therapy with a rise in 
platelet count to 86,000/cu mm and no fur- 
ther bleeding. Four days after stopping 
heparin admmistration the patient under- 
went a needle biopsy of the prostate which 
revealed adeaocarcinoma and a bilateral 
orchiectomy was performed. Two days 
later the patient was discharged on a regi- 
men of diethslstilbestrol (Enseals), 3 mg 
by mouth daily and polyestradiol phos- 
phate (Estracurin), 40 mg intramuscularly 
every three weeks (Table 2). 

Four weeks after discharge the patient 
had a hematærit reading of 26%, platelet 
count of 210000/cu mm, negative fibrin 





monomer test, positive cryofibrinogen lev- 
els, and normal PT, APTT, and TT. Other 
laboratory values included acid phospha- 
tase, 9.2 units and alkaline phosphatase, 
294 units. The following week the patient 
underwent a transurethral resection of the 
prostate and received 4 units of blood. He 
had no unusual bleeding during his postop- 
erative recovery. 

One year after his initial admission the 
patient received radiation therapy for 
new, painful shoulder metastases. His acid 
phosphatase level had risen to 183 units. 
His hematocrit value was 24% and platelet 
count, 178,000/cu mm. He had experienced 
no unusual bleeding or bruising since his 
discharge from the hospital. 

Case 2.—The patient is a 53-year-old 
white man with a history of heavy alcohol 
intake and gastrointestinal tract bleeding 
due to a duodenal ulcer. Three years prior 
to admission he underwent surgery for a 
bleeding ulcer. At that time he had an open 
liver biopsy showing inflammation, fibro- 
sis, and fatty degeneration. Physical ex- 
amination revealed an enlarged prostate 
with a nodule. He had no unusual bleeding 
problems following surgery. He was well 
until two months prior to admission, when 
he noticed the onset of urinary hesitancy 
and frequency, intermittent painless 
hematuria, lumbosacral pain, and easy 
bruising. 

On admission, he had an enlarged, nodu- 
lar, hard prostate and hepatosplenomegaly. 
Findings from the remainder of his physi- 
cal examination were normal, exceptefor 
ecchymoses. Initial serum chemistries re- 
vealed an acid phosphatase value of 17 
units; alkaline phosphatase, greater than 
350 units; and increased SGOT and bili- 
rubin levels. Hematology values were the 
following: hemoglobin, 13.2 gm/100 ml; he- 
matocrit, 40%; PT, 18/12; and APTT, 30/29; 
and platelets were reported as adequate on 
smear (Table 1). X-ray films revealed dif- 
fuse osteoblastic lesions of the pelvis. 

The following day he underwent trans- 
rectal biopsy of the prostate which re- 
vealed adenocarcinoma. Six hours after the 
procedure, he manifested massive rectal 
bleeding which was slowed by packing of 
the wound. The next day he continued to 
bleed and his hematocrit reading was 28%. 
Laboratory studies revealed a PT of 13/12, 
APTT of 33/28, TT of 30/17, normal clot- 
ting time, normal fibrinogen level, positive 
test for fibrin monomers, and a normal eu- 
globulin lysis time. The blood smear re- 
vealed target cells, but no fragmented 
cells, and his platelet count was 118,000/cu 
mm. Additionally, he had abnormal cryofi- 
brinogen levels and negative eryoglobulin 
levels. The following day the TT was 22/18 
and he was begun on a regimen of 15 mg of 
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six hours, and he received 2 


lood. Twenty-four hours later the 

had topped and his platelet count 

000 umm. Three days later ad- 

f 1 gm of diethylstilbestrol 

daily was begun, Ten days after 

ing heparin therapy the dosage was 

after tapering over 24 hours. At 

ne the patient had a platelet count 

000/cu mm with no bleeding. One 

he underwent a bilateral orchiec- 

ithout complications. Bone marrow 

the iliac crest at the time of or- 

my revealed metastatic adenocarci- 

ma invading the hematopoietic tissue 

h iron and megakaryocytes present. 

2 days later he was discharged on a 

n ef diethylstilbestrol, 1 mg daily 

polyestradiol phosphate, 40 mg intra- 
uscularly every three weeks (Table 3). 

[wo months after discharge he was 

ymptomatic with no bruising or bleed- 

s hematocrit reading was 40% and 

et count was 120,000/cu mm. He still 

ermal eryofibrinogen levels, but no 

bulin. One month later, his condi- 

remained unchanged with a platelet 

int of 117,000/cu mm. 


Comment 


Shrenic DIC is a hematologic ab- 
ality associated with a variety 
disease states and characterized 
ically by a low-grade bleeding 
cy.’ As in acute DIC, labora- 

ts in chronic DIC reflect the 
mulated activity of the clotting 
tem with the diffuse formation of 
ravascular thrombi and consump- 

of clotting intermediates.” The 
ntral defect in this clotting anom- 

; the uncontrolled production of 
hrombin which catalyzes the conver- 
on of fibrinogen to fibrin, which 
glymerizes into clots. Normally, ex- 
cess fibrin is destroyed by the fi- 
rinolytic mechanism of the clotting 
‘However, in DIC the forma- 

f fibrin exceeds the fibrinolytic 
capacity of the hemostatic mecha- 
Dism and fibrin clots are diffusely 
formed within the blood vessels of the 
body.“ In addition to the fibrinolytic 
echanism, the. reticuloendothelial 
‘stem also participates in removing 
ivated clotting intermediates and 
brin monomers, thereby contribut- 
to the prevention of excess fibrin 


06, March 1973 


functions were ‘impaired i in their abil- 


ity to remove clotting intermedi- 
ates. In laboratory animals DIC can 
be catalyzed .by blockade of. the RE 
system prior to administration of a 
triggering agent such as endotoxin.” 

It has been shown in a number of 
reports that the coagulation system 
in patients with metastatic prostate 
cancer can be activated with the pro- 
duction of excess fibrin, but the trig- 
ger mechanism for DIC in this dis- 
ease is unknown. The body’s 
fibrinolytic mechanism does respond 
to the increased production of fibrin, 
but it is unable, along with the RE 
system, to neutralize all of the fibrin 
produced. In patients with metastatic 
prostate cancer, the DIC state is usu- 
ally a low-grade one as opposed to the 
fulminant variety more often seen in 
patients with obstetrical complica- 
tions and severe infection.” In his 
monograph on chronic intravascular 
coagulation, Straub? described the 
cases of 26 patients, of whom 22 had a 
generalized carcinoma. Of the pa- 
tients with malignant neoplasia, 
seven had metastatic carcinoma of 
the prostate. 

The clinical syndrome of DIC is 
heralded by the onset of a bleeding 
tendency accompanied by a falling 
platelet count and fibrinogen levels. 
The abnormal results of clotting tests 
are directly related to the production 
of excessive circulating fibrin and 
consumption of intermediate coag- 
ulation factors. The platelet count 
and clotting tests usually allow one to 
distinguish between a consumptive 
coagulopathy and a primary fibrinoly- 
tic state. In the former, the platelet 
count is low and the euglobulin lysis 
time (a test of plasma fibrinolytic ac- 
tivity) is borderline to normal; but in 
the latter, the platelet count is usu- 
ally normal and the euglobulin lysis 
time is very rapid. In both conditions 
the circulating fibrinogen and fibrin 
are enzymatically converted to 
smaller molecules which can be mea- 
sured by a variety of tests. In our 
eases the platelet count was. influ- 
enced by the invasion of the marrow 
by metastatic disease, but in both, the 


protamine precipitati on 
itive. Initially, the TT tes 
measurements was prolon 
tient 2, but normal in patien: 
PTs and APTTs were w 


ported to be specific for D 

sent in primary fibrinol: 

eryofibrinogen is though 

duced as a result of the init 

of thrombin on the fibrineg 

cule."* However, cryofibrinogen « 

be present in the absence of a ble 

ing disorder in a number of 

ease situations including ‘preg 

metastatic prostate cancer and o 

solid tumors, ulcerative colitis, and 

leukemia.'*** One report*' suggests 

that the appearance of cryofibrin 

gen is associated with the bleedin 

entity of DIC in metastatic pros 

disease, but, as shown in our pa 

the cryofibrinogen was prese 

after the hemorrhagic tendenc: 

been controlled with heparin a 

patients’ conditions hac been 

for several weeks. This iatter fi 

is consistent with another rej 

chronic DIC and persistent eryo 

brinogenemia i in a patient wit} 

ian carcinoma.” pase 
There are several interesting 

cal features of our cases. One 

the bleeding disorder was | 

matically present for several \ 


Goldstein presented data wi 
showed that these patien 
frequently manifested a bleed 


60,000/cu mm to 7€,000 
of our patients had an i 
count of 118,000/cu mm and 


‘acount. of 44,000. 


; Intravascular 





tumor. However, a y de 


creasing platelet count is of diagnos- 
tie significance. In our patients, the 








ratory diagnosis of DIC. was 
_ based upon the presence of a positive 
st for fibrin monomers and a nor- 
al euglobulin lysis time. Patient 2 
d the additional abnormality of a 
rolonged TT on two occasions. Re- 
sults of the TT test are more likely to 
be abnormal early in chronic DIC due 
to the faet that excess circulating fi- 
brin monomers and fibrin split prod- 












whereas, the PT and the APTT are 
- more dependent upon the depletion of 
clotting intermediates.® Consistent 
with the low-grade nature of the DIC 





seen in aeute DIC. A semiquanti- 
tative test for fibrinogen levels was 
performed in both patients, and in 
ne case the level was below normal. 
f monograph, Straub? comments 
he diagnosis of chronic DIC is 
difficult by the low-grade na- 
the process and that a steady 
may be reached in which results 
clotting tests are inconsist- 
abnormal. Since excess fibrin 
plit products are the hallmark of this 
disease, more sensitive tests than the 
one we employed should increase the 
agnostic yield. 
In our two cases the most signifi- 
diagnostic features were the 
nical history and bleeding manifes- 
tations, and three tests of coag- 
ulopathy: the TT, test for fibrin 
monomers, and the euglobulin clot 
lysis time. With the above values an 
_ additional test of chronic DIC may be 
mployed, and that is a trial of in- 
avenously administered heparin to 
he bleeding and laboratory 
are improved. Both our pa- 
received heparin sodium in- 
usly at doses of 50 units/kg of 
weight by intravenous push ev- 
hours, and both responded 
rmalization of the clotting 






Haemorrh, su 


ing hospitalization a 


charge. in. both, follow-up m 


eryofibrinogen, but the PT, APTT, 
TT, and test for fibrin split products 





were all within normal limits, and 


there was no evidence of a bleeding 
disorder. 

As in all cases of DIC, therapy 
should be cirected at the primary dis- 
ease process in order to eliminate the 
probable seurce of triggering the ac- 
celerated intravascular clotting. Hor- 
monal therapy was given to both of 
our patierts and they improved 
symptomatically with estrogen. Pa- 
tient 1 had a fall in his acid phospha- 
tase level and subsequently mani- 
fested objective progression of his 
disease while receiving estrogen ther- 
apy, but did not develop any bleeding 
tendency. We cannot discern from 
our patients if hormonal therapy pre- 
vented continued episodes of DIC or 
if short-term heparin therapy was 
sufficient to mterrupt the low-grade 
activation of the clotting mechanism 
and restore equilibrium to the he- 
mostatic process. 

In the patient with metastatic can- 
cer involving the bone marrow the 
diagnosis of chronic DIC can easily be 
overlooked due to the insidious nature 
of the bleeding diathesis. Routine 
screening clotfing studies may yield 
normal results because of compensa- 
tory mechanisms, and the presence of 
thrombocytopenia loses significance 
when there is bone marrow invasion 
by tumor. Assaying for fibrin split 
products and piasma fibrinolytic ac- 
tivity provides more quantitative 
tests for the presence of DIC. If 
chronic DIC is saspected, then a trial 
of intravenous heparin therapy can 
be used not only therapeutically, but 
also to provide a direct in vivo test of 
activated intravascular clotting. 
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Betadine 
Ointment 


BETADINE Ointment is decisively microbicidal. 
t kills all five major classes of pathogens: 
oth gram-positive and gram-negative 
_ bacteria (including antibiotic-resistant 
Strains), fungi, viruses, yeasts and protozoa. 
d its microbicidal activity is maintainedin 
resence of blood, pus, serum and | 





he chief analgesic agent in Percodan is 
odone. A semisynthetic narcotic analgesic, 
codone represents a therapeutic alternative 
eine. Percodan can produce drug depend- 
morphine type and has the potential of 
sed. Percodan should be used wit the 
ee of caution appropriate to other oral 


narcotic that doesn’t conta:n 
codeine. 


tions, Percodai 


Usagé in ambi 


both agents should be reduced. ; ; Aa! cee i 

Usage in pregnancy: Safe usein pregnancy has not been established relative to possible a 

verse effects on fetal development. Therefore; Percodan should*not ‘be us ant 

women unless, inthe judgmentofthe physician, the potential benefits outwei, 

hazards. “Ege a 

Usage in children: Percodan should norbe administered to children. 00) oy 9 
Salicylates should be used with caution in the presence of peptic ulcer or coagula 

abnormalities. fg tS ROIS 


existing increase in intracranial pressure. Furthermore, narcotičs produce adverse reac! 
which may obscure the clinical course of patients with head injuries, : i 7 
Acute abdominal conditions: The administration of Percodan or other narcotics may ob- 
scure the diagnosis or clinical course in patients with acute abdominal condition aes 
Special risk patients: Percodan should be given with caution to certain patients such ast 
elderly or debilitated, and those with severe impairment of hepatic or renal fanction hyp 
thyroidism, Addison’s disease, and prostatic hypertrophy or urethral stricture." ny 
Phenacetin has been reported to damage the kidneys when taken in excessive amounts 
for a long time : 
ADVERSE REACTIONS: The most frequently observed adverse reactions include I 
headedness, dizziness, sedation, nausea and vomiting. Some of these adverse react 
may be alleviated if the patient lies down. cee an 
Other adverse reactions include euphoria, dysphoria, constipation and pruritus. 
DOSAGE AND ADMINISTRATION: Dosage should be adjusted according to the 
of the pain and the response of the patient. It may occasionally be necessary to exceed 
usual dosage recommended below in cases of more severe pain or in those patients’ 
have become tolerant to the analgesic effect of narcotics. The usual adult dose is one tab! 
every six hours as needed for pain. 
DRUG INTERACTIONS: The CNS depressant effects of Percodan may be additive, 
that of other CNS depressants. See WARNINGS. bean 
Aspirin may enhance the effect of anticoagulants and inhibit the effect o 
agents. x 
MANAGEMENT OFOVERDOSAGE: Signs and Symptoms: Serious overdose with Percoda 
is characterized by respiratory depression, extreme somnolence progressing to. stupor: 
coma, skeletal muscle flaccidity, cold and clammy skin, and sometimes bradycardia’ an 
hypotension. In severe overdosage, apnea, circulatory collapse, cardiac arrest amd 
may occur. The ingestion of very large amounts of Percodan may, in addition, result 
salicylate intoxication, 
Treatment: Primary attention should be given to the re-establishment of adequate 
OO) tory exchange through provision of a patent airway and the institu 
i of assisted or controlled ventilation. The narcotic antagonists naloxone, 
ma nalorphine or levallorphan are specific antidotes against »tespi- 
| | ratory depression which may result from overdosage or uousual | 
sensitivity to narcotics, including oxycodone. Therefore, an appro: 
priate dose of one of these antagonists should be administered, pre: 
ferably by the intravenous route, simultaneously withe 
respiratory resuscitation. Since the duration of action of oxy: 
may exceed that of the antagonist, the patient should be kept under: 
continued surveillance and repeated doses of the antago ould 
be administered as needed to maintain adequate respiration: $ 
Anantagonist should not be administered:in the absence of clinically 
significant respiratory or cardiovascular depression. i o Uo DROE 
Oxygen, intravenous fluids, vasopressors and other supportive measures. 
should be employed as indicated. ae 
Gastric emptying may be useful in removing unabsorbed drug. 


When pain is moderate | 





th Hypothermic 
Yonpulsatile Perfusion 


Reinhart T. Grundmann, MD, and Heinz Pichlmaier, MD, Munich, Germany 


‘ s- were perfused with hypo- 
hermic human. albumin by a nonpulsatile 
method 72 haurs and then transplanted. 
72-heur preservation was pos- 
Gepended on the applied perfusion 
in viable kidneys, no rising per- 
pressure and only slight increases in 

weight during perfusion were found. 
these results may be transferred to 
cadaver kidney preservation was 
four successful nonpulsatile per- 

p te 24 hours in duration. 


ermic mechanical perfusion 

an organ allows successful 

our canine kidney preservation.’ 
most. all perfusion systems use a 
ump,” because rising per- 


perfusion, and would 
enable a successful and 


(2) Do kidneys undergoing nonpulsa- 
tile perfusion differ from those hav- 
ing pulsatile perfusion as to renal 
vascular resistance (perfusion pres- 
sure) and edema formation (weight 
gain)? (8) May the criteria for via- 
bility of kidneys undergoing hypo- 
thermic pulsatile perfusion’ be ap- 
plied to those that undergo nonpulsa- 
tile perfusion? 


Materials and Methods 


Mongrel dogs of 20 to 25 kg (45 to 56 Ib) 
body weight were used. Anesthesia was in- 
troduced and maintained intravenously 
with pentobarbital sodium, a muscle relax- 
ant was given, and the animals were venti- 
lated and respirated via an intratracheal 
tube. From a midline incision, unilateral 
nephrectomy was performed. The left kid- 
ney was removed except two arteries were 
present; then the right kidney was ap- 
proached. The kidney was flushed with 300 
to 500 ml Ringer’s lactate solution contain- 
ing 200 mg procaine and 5,000 inter- 
national units (IU) heparin sodium per li- 
ter and then placed in the perfusion 
cireuit. The system consists of an organ 
chamber, a roller pump, an oxygenator, 
and a heat exchanger (Fig 1). 

Human albumin was used as the per- 
fusion medium. A total of 800 ml of this so- 
lution may be gained as follows: 300 ml hu- 
man albumin 20%; 500 ml sodium chloride 


0.9%; 10 ml. dextrose 50%; 2 m] magnesium 
i sulfate 20%; 4 


poomi. chloride- 20%; 


The final concentrations were as foll 
sodium, 132 mEq/liter;. potassium 
mEq/liter; dextrose, 500 mg. 
tein, 5.5 gm/100 ml; osmolalit 
mOsm/kg. The temperature of th 
fusate ranged between 6 and T. 
gen tension between 100 to 136 
and the pH between 7.0 to 7.2. F 
ation, compressed air was used on 
flow rate of 600 ml/min thro 
genator. The perfusion pressu 
justed respectively to the valu 
low and then not changed again. _ 

Group A.—In four experiments 
tial perfusion pressure ranged to 
mm Hg (ie, a flow rate of 1 to 2 mal/gm k 
ney weight per minute). ; 

Group B.—In four experime 
perfusion pressure ranged to a 
mm Hg (ie, a flow rate of 0.5 ale 
weight per minute). ; 

Group C.—In six experiments, in 
fusion pressure ranged to abou 
(ie, a flow rate of 0.8 to: 1 ml/ 
weight per minute). 

Perfusion pressure was measured 
tinuously by a pressure transduce 
samples were taken from: er 
regularly to evaluate the | 
drogenase concentration. Bef ean 


sels of the donor (renal artery 1 
carotid artery, renal vein to e 
lar vein) and contralateral 
was carried out. 

Immediate post! 






































F 
pump; 
E bubble tap; ‘+h, pressure transducer. 


hich have been described.” Furthermore, 
serum creatinine level was observed 
one week in the dogs of group C. 
‘Four human cadaver kidneys underwent 
ypothermic nonpulsatile perfusion be- 
“tween 12 and 24 hours and were then 
- transplanted. The conditions of perfusion 
vere the same as in group C (initial per- 
‘usion pressure, 30 mm Hg). 


Results 


Groups A and B.—The function of all 
cidneys of these groups failed after 
2-hour preservation. After 48 hours’ 
perfusion, renal vascular resistance 
ncreased and with this the perfusion 
T sure (after decreasing about 5 to 
in the first hours of per- 
high enzyme release was 











ae presente els 


|—Diagram of perfusion circuit: a, kidney chamber, b, roller 
c, filter: d; heat exchanger; e, oxygenator; f, compressed air; 


sponding to the criteria for co at 


dard deviations. 


Pressure (mm Hg) 


s-a = Perfusion Pressure 
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a 
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48 60 72 Hours Perfusion 


ter reimplantation, the kidneys took 
on a dark color and did not produce 
urine. 

Group C.—All kidneys of this group 
proved life-sustaining after 72-hour 
preservation. The data of immediate 
posttransplant function (PAH and 
inulin clearance) correspond to those 
previous'y published.” The serum 
creatinine levels, one week after au- 
totranspiantation, are given in Table 
1. Figure 2 shows the course of per- 
fusion pressure and enzyme release. 
The perfusion pressure maintains a 
constant level after decreasing in the 
first hours of perfusion and the re- 


lease of enzymes is very small. Sur-. 


prisingly, there was only a slight. in- 


crease in the kidney weight (Table Does 
- The data of flow rates during per 


fusion are also given in Table 1.. 


al human ) kiia immediately 


0 12 
Fig 2. —Perfusion data of canine kidneys. Mean values and stan- 7 . 


40 to 50 mm Hg. 


24 36 Hours Perfusion a 


started to function, after trans- © 
plantation dialysis of the patients — 
was no longer necessary. The serum 
creatinine levels in four cases are 
given in Table 2. Figure 3 shows the _ 
perfusion data (course of perfusion — 
pressure and enzyme release) of the _ 
kidneys. The quite similar behavior of 
human cadaver kidneys and tanine 
kidneys of group C should be ob- 
served. 








Comment 


The results presented here demon 
strate that kidney preservation up to _ 
72 hours is possible with use of a non- 
pulsatile perfusion pump.’ However, _ 
success of nonpulsatile perfusion de- 
pends on the applied perfusion pres- 
sure. Both perfusions with low. per- 
fusion pressure (15 to 20 mm Hg c 
initial perfusion pressure) and higher _ 
pressure (40 mm Hg) proved to be dis- _ 
advantageous. The perfusion pressure 
that we consider to be optimal ranges 
about 30 mm Hg in the beginning of 
perfusion and about 20 tọ 22 mm Hg ~ 
after decreasing during the first- 
hours, followed by a flow rate of 0.8 to — 
1 ml/gm kidney weight per minute. 
Other authors using pulsatile per 
fusion systems describe a systoli¢ per 
fusion pressure of 60 mm Hg as op 
mal, which means a mean presint o 










The fact that when using nonpulea- a 
tile perfusion a lower perfusion pres- 
sure is required then when using pt 
satile perfusion corroborates 


the 
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Table 1.—Perfusion and Functional Data of Canine Kidneys 


Kidney Weight, gm Serum Creatinine Level 
Flow Rate One Week After 
During Perfusion, Initial Final Autotransplantation, 
Dog No. ml/min Value Value mg/100 mi 


2 70 80 2.1 
4 42 68 70 1.9 
58 65 2.0 












80 25 
82 3 






Table 2.—Functional Data of Human Cadaver Kidneys After Transplantation 


Serum Creatinine Level After Transplantation, mg/100 mi 






10.69 4.7 


observations of Ssentjurin.“ Accord- 
ing to Ssentjurin, pulsatile flow 
causes a certain contraction of the 
vessels, but not a dilatation; that 
means the vascular resistance is 
higher if pulsatile perfusion is applied 
than when nonpulsatile perfusion is 
used. When using pulsatile perfusion 
at the same average pressure, a lower 
flow rate is cbtained than when non- 
pulsatile perfusion is used. Therefore, 
when using pulsatile perfusion, a 
higher mean perfusion pressure must 
be applied to attain the same flow 
rate as obtained when nonpulsatile 
perfusion is used. 

With regard to the viable kidneys, 
when nonpulsatile perfusion was 
used, it was noticed that there were 
only slight increases in kidney weight 
after perfusion, not overcoming those 
previously reported when pulsatile 
perfusion was employed. Therefore, 
we think that edema formation dur- 
ing preservation is not a question of 
pulsatile or nonpulsatile perfusion, 
but that this depends on the per- 
fusion pressure employed, on the oxy- 
gen tension, on the perfusion me- 
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9 Days 





1.88 1.4 


2.13 


dium, and on the osmolality of the 
perfusate. In former experiments, 
high increases in the kidney weight 
were found when plasma of lower os- 
molality was used (below 300 mOsm/ 
kg)” as well as when low oxygen ten- 
sions were maintained (50 to 80 mm 
Hg).° 

The course of perfusion pressure 
and enzyme release needs particular 
attention. During the first hours of 
perfusion, the pressure decreases 
both in human cadaver kidneys and in 
canine kidneys; this is probably due to 
a relaxation of arterial spasm. In vi- 
able kidneys, no increasing vascular 
resistance during perfusion was 
found. Furthermore, only slight en- 
zyme releases were observed during 
perfusion of viable human and canine 
kidneys. These results correspond to 
the data previously reported with pul- 
satile perfusion. 

In conclusion, the criteria for via- 
bility of canine kidneys undergoing 
pulsatile perfusion may be trans- 
ferred either to human cadaver kid- 
ney preservation or to successful non- 
pulsatile perfusion. 


This investigation was supported by the Son- 
derforschungsbereich 37. 
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Vibramycin 


a semi-synthetic tetracycline 


(doxycycline hyclate 
for injection) R 
The once-a-day intravenous antibiotic 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subseque : 
daily dosage is 100 to 200 mg. depending upon the severity of infaction, 
with 200 mg. administered in one or two infusions. ma 
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1. 
Effective in a wide range of 
: ~ surgicalsituations | 
agg bowel infections, peritonitis, 
pyelonephritis, cholecystitis, 
prostatitis, cellulitis, abscesses, 
and wounds 


WHEN CAUSED BY SUSCEPTIBLE* STRAINS OF THESE ORGANISMS 
Klebsiella pneumoniae,‘ Enterobacter aerogenes, Escherichia coli, Bacteroides 


*Many strains of bacteria have been shown to be resistant to tetracyclines. These include strains of 
streptococci, pneumococci, and many gram-negative organisms. Therefore, culture and sensitivity testing 
are advisable to determine the susceptibility of the infecting organism to doxycycline. 
tRespiratory and urinary infections. 


2. 

Studies to date have indicated that 
Vibramycin at the usual recommended 
doses does not lead to excessive 
accumulation of the antibiotic in patients 
with renal impairment 


3. 
The therapeutic antibacterial serum 
sogg 6 will usually persist for 24 hours 
following recommended dosage 


See Brief Summary on following 
page for information on side effects, 
osage and contraindications. 
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mycin LV. 


A semi-synthetic tetracycline 


(doxycycline hyclate 


for injection) 


Equivalent to 100 mg. doxycycline 
with 480 mg. ascorbic acid 


The once-a-day intravenous antibiotic 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subsequent 
daily dosage is 100 to 200 mg. depending upon the severity of infection, 
with 200 mg. administered in one or two infusions. 


Vibramycin® Hyclate (doxycycline hyclate) and 

Vibramycin® Hyclate I.V. (doxycycline hyclate for injection) 

BRIEF SUMMARY 

Contraindicated: In persons hypersensitive to any of the tetracy- 
clines. 

Warnings: Use of tetracyclines during the last half of pregnancy, in- 
fancy and childhood to the age of 8 years may cause permanent 

discoloration of developing teeth. This is more common during 

long-term use of the tetracyclines but has been observed following 

repeated short-term courses. Enamel hypoplasia has also been re- 
ported. Thus, tetracyclines should not be used in this age group un- 
less other drugs are not likely to be effective or are contraindicated. 
Individuals receiving tetracycline antibiotics should be advised that 

direct sunlight or ultraviolet light can cause photosensitivity reac- 
tions. If these reactions (exaggerated sunburn) occur, discontinue 

therapy. Doxycycline forms a stable calcium complex in any bone- 
forming tissue. Fibula growth has been decreased in prematures 

given oral tetracyclines 25 mg./kg. q. 6 h., but this reaction was re- 
versible when the drug was discontinued. 

The antianabolic action of the tetracyclines may cause an in- 
crease in BUN. Studies to date indicate that this does not occur 
to a significant degree with the use of Vibramycin in patients with 
impaired renal function. 

Vibramyein Intravenous has not been studied in pregnant pa- 
tients. It should not be used in pregnant women unless, in the judg- 
ment of the physician, it is essential for the welfare of the patient. 

Animal studies indicate that tetracyclines cross the placenta, are 
found in fetal tissues and can have toxic effects on the develaping 
fetus. Evidence of embryotoxicity has also been noted in animals 
treated early in pregnancy. 

The use of Vibramycin Intravenous in children under 8 years is 
not recommended because safe conditions for its use have not 
been established. 

Tetracyclines are present in the milk of lactating women who are 
taking a drug in this class. 

Precautions: Overgrowth of nonsusceptible organisms may oecur, 
including fungi. If such superinfections are encountered, discon- 
tinue Vibramycin and institute appropriate therapy. 

In venereal disease when coexistent syphilis is suspected, a dark- 
field examination should be done before initiating therapy. Concuct 
monthly serological tests for at least 4 months. 

Because tetracyclines depress plasma prothrombin activity, pa- 
tients on anticoagulant therapy may require downward adjustment 
of their anticoagulant dosage. 

In long-term therapy, conduct periodic laboratory evaluation of 
organ systems, including hematopoietic, renal and hepatic. 

Treat all Group A beta-hemolytic streptococcal infections for at 
least 10 days. 

Avoid giving doxycycline with penicillin because of possible inter- 
ference with penicillin activity. 

Antacids containing aluminum, calcium, or magnesium impair 
absorption and should not be given concomitantly to patients taking 
oral Vibramycin. 


Adverse Reactions: Anorexia, nausea, vomiting, diarrhea, glossitis, 


For follow-up therapy / 


dysphagia, enterocolitis, inflammatory lesions (with monilial over- 
growth) in the anogenital region, maculopapular and erythematous 

rashes, exfoliative dermatitis, photosensitivity, urticaria, angio- 
neurotic edema, anaphylaxis, anaphylactoid purpura, pericarditis, 
exacerbation of systemic lupus erythematosus, hemolytic anemla, 
thrombocytopenia, neutropenia and eosinophilia have been re- 
ported. Prolonged administration of tetracyclines may produce 

brown-black microscopic discoloration of thyroid glands. No ab- 
normalities of thyroid function studies are known to occur. Bulging 

fontanels have been reported in young infants on therapeutic dos- 
age but disappeared when the drug was discontinued. A dose- 
related rise in BUN has been reported. 

Oral Adult and Children’s Dosages: See the Vibramycin Oral pack- 
age insert for recommended dosage schedules for adults and 

children. 

Intravenous Dosage and Administration: Note: Rapid administration 

is to be avoided. Parenteral therapy is indicated only when oral 

therapy is not indicated. Oral therapy should be instituted as soon 

as possible. If intravenous therapy is given over prolonged periods 

of time, thrombophlebitis may result. 

The usual dosage and frequency of administration of Vibramycin 
I.V. (100-200 mg./day) differs from that of the other tetracyclines 
(1-2 Gm./day). Exceeding the recommended dosage may result in 
an increased incidence of side effects. 

Studies to date have indicated that Vibramycin, at the usual rec- 

ommended doses, does not lead to excessive accumulation of the 
antibiotic in patients with renal impairment. 
Intravenous Adult Dosage: The usual dosage of Vibramycin I.V. is 
200 mg. on the first day of treatment administered in one or two in- 
fusions. Subsequent daily dosage is 100 to 200 mg. depending on 
the severity of infection, with 200 mg. administered in one or two 
infusions. 

In the treatment of primary and secondary syphilis, the recom- 
mended dosage is 300 mg. daily for at least 10 days. 

Intravenous Children’s Dosage: The recommended dosage schedule 
for children weighing 100 pounds or less is 2 mg./Ib. of body weight 
on the first day of treatment, administered in one or two infusions. 
Subsequent daily dosage is 1 to 2 mg./Ib. of body weight given as 
one or two infusions, depending on the severity of the infection. For 
children over 100 pounds the usual adult dose should be used. (See 
“Warning” Section for Usage in Children.) 

General: The duration of infusion may vary with the dose (100 to 
200 mg. per day), but is usually one to four hours. A recommended 
minimum infusion time for 100 mg. of a 0.5 mg./ml. solution is one 
hour. Desired concentrations of the final solution should be 0.2 
mg./ml. to 0.5 mg./ml. Concentrations below 0.1 mg./ml. or above 
1.0 mg./ml. are not recommended. Therapy should be continued for 
at least 24-48 hours after symptoms and fever have subsided. The 
therapeutic antibacterial serum activity will usually persist for 24 
hours following recommended dosage. 

Intravenous solutions should not be injected intramuscularly nor 
subcutaneously. Caution should be taken to avoid the inadvertent 
introduction of the intravenous solution into the adjacent soft tissue. 

More detailed professional information available on request. 
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A Nonionic Surfactant and Blood Viscosity 


Experimental Observations 


Frederick L. Grover, MD; Robert S. Kahn; Michael W. Heron; and Bruce C. Paton, MRCP, FRCS, Denver : 


Poloxamer 188, (Pluronic F68), a nonionic 
surface active agent, was investigated for its 
effect on blood viscosity. Ten dogs were 
given polexamer 188 prior to, during, and af- 
ter one hour of total cardiopulmonary by- 
pass. Viscosity measurements were com- 
pared in control and treated animals 
perfused for 6 and 12 hours. Six dogs re- 
ceived repeated intravenous injections of 
poloxamer 188; and in vitro studies were 
also performed. 

In all groups, administration of this agent 
was found to lower blood viscosity, without 
affecting hemodilution. However, the combi- 
nation ef hemodilution coupled with re- 
peated hourly doses of poloxamer 188 
caused the greatest and statistically most 
significant reduction of viscosity. 

The addition of poloxamer 188 to per- 
fusion systems is advocated, and further in- 
vestigation into its antisludging properties, 
mechanisms of action, and its future use in 
diseases characterized by high blood vis- 
cosity is encouraged. 


— oo circulation and iso- 
lated organ perfusion are lim- 
ited by factors that decrease tissue 
perfusion and cause parenchymal 
damage. Erythrocyte and platelet ag- 
gregation,' protein denaturation,? fat 
embolism,’ and hemolysis‘ occur sec- 
ondary to artificial perfusion, increas- 
ing with the length of the perfusion, 
and progressively increasing periph- 
eral vascular resistance and decreas- 
ing flow. Blood viscosity is a reflec- 
tion of all of these factors. 
Attempts have been made to de- 
crease this damage with use of mem- 
brane oxygenators to eliminate the 
liquid-gas interface. Surfaces have 
been modified by siliconization and 
the addition of special materials, such 
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as Dacron velour. These attempts, 
however, have not been very success- 
ful. Another approach to the problem 
of altering the surfaces is to add a 
surface active agent to the perfusate. 

Nonionic surface active agents are 
the least toxic surfactants, and have 
been used in numerous biological situ- 
ations.°-* Poloxamer 188 (Pluronic F68), 
polyoxypropylene - polyoxyethylene 
glycol, is a nonionic surface active 
agent of very low toxicity, with a mo- 
lecular weight of 8,200, and is soluble 
in water in concentrations up to 25%. 
It is excreted unchanged in the urine 
within 90 minutes following intra- 
venous administration. It is not ab- 
sorbed orally. 

Because of the relationship of blood 
viscosity to flow, microcirculation, pe- 
ripheral vascular resistance, aggrega- 
tion, sludging, and the physical char- 
acteristics of the erythrocyte, and the 
known beneficial effects of poloxamer 
188 perfusion systems, it was decided 
to investigate the effects of poloxa- 
mer 188 on blood viscosity. 


Method 


Group 1.—Ten healthy adult mongrel 
dogs were subjected to 65 minutes of total 
cardiopulmonary bypass with use of a dis- 
posable bubble oxygenator with a 500-ml 
priming volume and a roller pump. The 
system was primed with 20 ml/kg body 
weight of lactated Ringer’s solution and 
fresh heparinized blood. Flow was 90 to 100 
ml/kg/min, and temperature was main- 
tained between 33 C and 37 C (91.4 F and 
98.6 F). Outflow was from the vena cava 


via right atriotomies, and inflow through - 


the left femoral artery. Blood loss was re- 
placed with fresh acid-citrate-dextrose 
blood. 

Poloxamer 188 was administered in- 
travenously ten minutes prior to cardio- 
pulmonary bypass, added to the priming 
solution before bypass, and was adminis- 
tered intravenously 60 to 120 minutes after 
the onset of perfusion (60 minutes after 


the end of perfusion). The dosage on each _ 
occasion was 0.6 mg/ml perfusion volume — 
in a 10% solution. Blood sampies were ob- 
tained before and five minutes after each 
dose of poloxamer 188, and at intervals 
during and after bypass. The hematocrit 
reading, blood viscosity, and poloxamer 188 
level in the blood were measured. Viscosity 
determinations were performed on a mi- 
croviscosimeter, with use of 1 ml of hepa- 
rinized blood at 37 C at shear rates of 23, 
46, 115, and 230 seconds~:. Concentrations 
of poloxamer 188 were measured by the 
method of Heron end Paton.” 

Group 2.—Sixteen dogs were subjected to 
six hours of total cardiopulmonary bypass 
with use of the above methods, but at a 
flow of 60 ml to 75 ml/kg/min. In eight 
dogs, poloxamer 138 was administered in- 
travenously ten minutes prior to bypass, 
added to the priming solution, and given 
intravenously at hourly intervals during 
the perfusion. Samples of blood were ob- 
tained prior to and five minutes following 
each dose and at intervals during and after 
perfusion to determine hematocrit read- 
ings and poloxamer 188 in the blood, and 
blood viscosity. In eight cther dogs, no 
poloxamer 188 was administered. 

Group 3.—Twenty dogs underwent 12 
hours of total cardiopulmonary bypass 
with the above methods and flow. Ten dogs 
received poloxamer 188 as in group 2, and 
ten control dogs were given equal volumes 
of saline solution. The same variables were 
measured as in group 2. 

Group 4.—Six dogs received intravenous 
injections of poloxamer 188, 0.6 mg/ml 
blood volume at hourly intervals for three 
hours, via catheters inserted into the ex- 
ternal jugular vein. Blood samples were 
taken before, and 5, 30, and 60 minutes af- 
ter each injection. The hematocrit reading, 
the level of poloxamer 188 in the blood, and 
blood viscosity were measured. 

Group 5.—In Vitro Stucies.—Ten-millili- 
ter samples of fresh heparinized canine ~ 
blood were centrifuged; 1-, 2-, 3-, 4-, and 5- 
ml aliquots of plasma were removed from 
different tubes, and then were replaced 
with identical volumes of clinical dextran 
70, dextran 40, or saline solution. The he- 
matocrit reading was maintained at a con- 
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Fig 1.—Changes in blood viscosity and hematocrit in relation to 
levels of poloxamer 188 in the blood in group 1; A—hematocrit: B— 
viscosity at 23 seconds~': C—viscosity at 115 seconds~': D—polox- 


amer 188. 


stant level. Viscosities and hematocrit 
values were determined and 0.06 ml of po- 
loxamer 188 was then added to each tube, 
and the viscosity and hematocrit values 
were again measured. 


Results 


Group 1.—At a shear rate of 23 sec- 
onds~' blood viscosity increased from 
7.6 centipoise to 9.5 cp after a trans- 
fusion of 100 ml of fresh heparinized 
blood (Fig 1). Intravenous adminis- 
tration of poloxamer 188 prior to by- 
pass was followed by a decrease in 
viscosity to 7.8 cp. The hematocrit 
value remained stable at 44%. With 
the onset of cardiopulmonary bypass, 
hemodilution, and administration of 
another dose of poloxamer 188, vis- 
cosity decreased to 6.1 cp after one 
minute, and reached its lowest point, 
4.9 ep, after three minutes of per- 
fusion. The hematocrit reading fell to 
37%. Viscosity rose during perfusion 
but no change occurred following in- 
jection of poloxamer 188 at this shear 
rate after 60 minutes of perfusion. 
Following injection of poloxamer 188 
one hour after the end of the per- 


fusion, viscosity dropped from 7.1 to ` 


6.1 cp. At the higher shear rate of 115 
seconds“: blood viscosity increased 
from 4.7 to 5.3 cp after the transfu- 
sion, and then decreased to 4.9 cp fol- 
lowing intravenous administration of 
poloxamer 188. A further drop to 3.4 
ep after three minutes of perfusion 
occurred. After one hour of bypass, 
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Fig 2.—Blood viscosities at a shear rate of 23 seconds~* during six 
hours of cardiopulmonary bypass; note significantly lower viscosity 
of poloxamer 188-treated group. 


viscosity was 4.5 ep. Following ad- 
ministration of another dose of po- 
loxamer 188, it fell to 4.0 ep, and the 
hematocrit value remained stable at 
41.5%. One hour after the end of per- 
fusion, viscosity decreased from 4.6 to 
4,25 ep after administration of an- 
other dose af poloxamer 188; the he- 
matocrit value again remained con- 
stant. 

Group 2.—Control Dogs.—Following 
transfusion viscosity, at a shear rate 
of 23 seconds~-', rose from 7.57 to 9.05 
cp (Fig 2). After hemodilution per- 
fusion for 15 minutes, viscosity was 
6.05 cp and remained between 5.0 and 
6.0 cp for the duration of the per- 
fusion. Not until 12 hours after the 
end of perfusion did viscosity drop to 
4.87 from 5.99 cp. At a shear rate of 
115 seconds-', the viscosity rose from 
4.98 to 5.18 cp following blood trans- 
fusion, but after 15 minutes of per- 
fusion with hemodilution, was down 
to 3.77 cp. Viscosities then ranged 
from 3.64 to 4.00 cp during the re- 
mainder of the perfusion. The lowest 
viscosity of 234 cp was reached 12 
hours after the completion of the per- 
fusion. 

Treated Dogs.—At a shear rate of 23 
seconds-', the viscosity rose from 6.13 
to 7.76 cp following transfusion. It 
rose further tc 8.06 cp after heparini- 
zation, but decreased to 4.88 cp five 
minutes following the intravenous 
administration of poloxamer 188 
(P<.01). A further drop to 4.26 ep oc- 
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curred following the onset of cardio- 
pulmonary bypass, hemodilution, and 
the addition of poloxamer 188 to the 
priming solution. The addition of 
poloxamer 188 after one hour did not 
further lower the viscosity. The addi- 
tional doses of two, three, four, and 
five hours of perfusion did lower vis- 
cosity from 4.75 to 3.65 ep, 4.23 to 3.92 
cp, 3.98 to 3.03 cp, and 3.16 to 2.75 cp, 
respectively. Viscosity after three 
hours of perfusion in the control 
group was 6.23 cp compared with £23 
cp in the treated group, a difference 
of 2.00 cp (P<.001). Hematocrit read- 
ings in both groups were similar; he- 
matocrit values in the controls three 
and six hours following bypass were 
36.1% and 33.5%, respectively, and 
those of the treated group were 37.1% 
and 82.8%. The viscosity gradually in- 
creased over 12 hours to 5.23 cp. 

At a shear rate of 115 seconds? vis- 
cosity increased from 4.48 to 4.86 cp 
following transfusion, and to 4.96 cp 
following heparinization. With intra- 
venous administration of poloxamer 
188 viscosity decreased to 4.02 cp 
(P<.05). A further decrease to 3.26 cp 
occurred with the onset of perfusion, 
hemodilution, and the administration 
of additional poloxamer 188. Vis- 
cosities after each hourly adminis- 
tration of poloxamer 188 did not 
change, but remained low, ranging 
between 2.41 and 3.85 ep. When com- 
parisons were made between the 
control and poloxamer 188-treated 
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Comparison of blood viscosities between control and po- 
ler 188-treated groups during 12 hours of cardiopulmonary by- 
note decrease in viscosity after first injection of poloxamer 
lor'to bypass, and persistent lesser viscosity of treated group. 


sat this higher shear rate after 
and six hours of perfusion, vis- 
es were 4.00 and 2.96 cp at three 
(P = 016), and 3.82 and 2.58 cp 
six hours (P<.0001), respectively. 
lowing perfusion, viscosity rose to 
3 cp in 12 hours. 
pup 3.~Control Dogs.—At a shear 
of 23 seconds-' viscosity rose 
531 te 7.08 ep following transfu- 
Fig 2), but then decreased to 
cp with the onset of perfusion 
odilution. There was a grad- 
reduction of viscosity to 3.54 cp 
e hours following the end of the 
our bypass. This correlated with 
radually decreasing hematocrit 
from 45% to 38%. At 115 sec- 
7i the viscosity rose from 3.43 to 
ep following transfusion, de- 
eased to 2.65 cp with hemodilution 
pemping, and gradually decreased 
cep three hours following the 
bypass. 
cated. Dogs.~With a shear rate of 
eeonds”', viscosity rose from 4.92 
64 cp following blood transfusion 
separinization. Five minutes af- 
wtravenous administration of po- 
ier 188, but before bypass and 
modilution, viscosity fell to 3.64 cp 
<.001), but the hematocrit value 
emained stable. With hemodilution 
administration of more poloxa- 
288, the viscosity then dropped to 
8 ep ard by the h 
8, the viscosit 
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group (P<.005). Hematocrit readings 
were equal in both groups after six 
hours of pumping, the viscosity in the 
treated group was 1.92 ep and in the 
control group 3.83 ep (P<.005), with 
hematocrit values of 34% and 36%. 
After 12 hours of pumping, viscosity 
was 2.23 cp in the treated group and 
3.27 ep in the controls (P<.05). The 
hematocrit reading in both groups 
was 32%. 

At a shear rate of 115 seconds z 
viscosity changed from 3.14 to 3.38 cp 
after transfusion and heparinization, 
decreased to 2.51 cp after adminis- 
tration of poloxamer 188 (P<.01), and 
to 2.06 cp after hemodilution, per- 
fusion, and administration of addi- 
tional poloxamer 188. After three 
hours of bypass, poloxamer 188- 
treated and control viscosities were 
1.90 and 2.61 cp (P<.05), after 6 hours 
1.79 and 2.62 cp (P<.01), and after 12 
hours, 1.68 and 2.24 ep (P<.20 [not 
significant]). 

Group 4.—Viscosity decreased after 
each of three intravenous doses of po- 
loxamer 188 (Fig 4). At a shear rate 
of 23 seconds-', viscosity decreased 
from 7.6 to 5.7 ep, from 6.2 to 5.3 cp, 
and from 6.0 to 5.7 cp. At a shear rate 
of 115 seconds-', viscosity decreased 
from 4.4 to 3.9 ep, 3.9 to 3.5 cp, and 
from 4.0 to 3.7 ep. The hematocrit 
reading remained constant through- 
out and reductions in viscosity corre- 


sponded with peak levels of poloxa- 
-mer 188 in the blood. hh 
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Fig 4.—Relationship between blood viscosity and có 
poloxamer 188 in group 4; note decrease in viscosity 
jection of poloxamer 188 without change in hematocrit: A—h 
crit: B—viscosity at 23 seconds-*: C—viscosity at 115 second: 


Group 5.—In vitro, administra 
of poloxamer 188 reduced viscos 
from 9.8 to 8.4 cp at 23 second 
from 6.2 to 5.4 ep at 115 seconds 
The hematocrit value was consta: 
Serial dilutions with clinical de 
70 increased the viscosity, but | 
crease could be reversed some 
the addition of poloxamer 1§ 
the blood was diluted 
cal dextran 70, viscosity 1 


added, the viscosity droppe 

cp. Smaller changes were observed 
higher shear rates. Dilution witt 
tran 40 (Rheomacrodex): ca 

ilar increases in viscosity; a 

tion caused an increase from 9, 
11.63 cp at 23 seconds~', but the a 
tion of poloxamer 188 decreased \ 
cosity to 9.099 cp. Administratior 


to 6.87 cp, and with the addi 
poloxamer 188, it dropped to 6. 


Comment 


Progressive circulatory det. 
tion has been shown to occur, 


cated.'*° Proteins and lipoprote 
are denatured, with resulting forn 
tion of micro-aggregates of pre 
platelets, erythrocytes, and 

boli. These in turn obs 
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systems utilizing blood.‘ 


Blood viscosity reflects many of 


these alterations, particularly at the 
Tower shear rates. Blood is not a 
ewtonian fluid; its viscosity in- 
reases as shear rate decreases. Thus, 
lood is most viscous in small arteri- 
les, venules, and capillaries where 
ow is least. Because of this, small 
hanges in viscosity may seriously af- 
ect flow in these areas, but are less 
ikely to reduce flow in larger vessels. 
è relationship of blood viscosity 
isolated organ and total body per- 
usion, to microcirculation, and to 
secular resistance has been studied." 
tion decreases the level of 

ma fibrinogen and lowers blood 

0 4 Dextran 40 has been used 
‘additive to perfusates because 
ntisludging properties, and its 

to lower blood viscosity and 

ve flow.’ This effect of dextran 

nay be due to hemodilution.’* Po- 

188, however, reduces blood 

y without hemodilution. When 

ined with hemodilution, the 
scosity is lowered more than 

emodilution alone. 

roups 1 through 3, adminis- 

mn of poloxamer 188 lowered 
viscosity prior to perfusion 

the hematocrit value remained 
stable. A reduction in viscosity was 
seen with the simultaneous on- 
f perfusion, hemodilution, and 
urther administration of poloxamer 
88. The viscosity progressively fell 
administration of additional 

of poloxamer 188, stabilizing af- 

aree to five hours. Viscosity mea- 
urements correlated with levels of 
oxamer 188 in the blood. In group 
lood viscosity also fell slightly one 

our after the end of perfusion when 
camer 188 was given, in spite of 

he continued presence of a small 
amount of poloxamer 188 in the blood 
from the previous dose. When given 

intravenously to dogs with a constant 

rit value, decreases in blood 

again correlated well with 


'cosity, even to the extent of reversing 


increased viscosity produced b 


ministration of dextran 70 and dex- pl 


tran 40. > 


-Other experiments in our labora- 
tory have shown that administration | 


of poloxarer 188 reduces sludging in 
the microcirculation during hemor- 
rhagic shock. During cardiopul- 
monary bypass, venous return can 
be increased by the addition of po- 
loxamer 188 to the perfusate, proba- 
bly by mobilizing sequestered blood 
into the general circulation. 
Poloxamer 188 is composed mainly 
of a hydrophilic radical, poly- 
oxyethylene, and also of a poly- 
oxypropylene chain, which is hydro- 
phobic. The hydrophobic tail of sur- 
face active agents has been shown by 
Jirgensons™ to penetrate the interior 
of protein molecules, leaving the hy- 


m denaturation, and 


‘thus to decrease the factors that lead — 
to circulatory deterioration during 


perfusion. The binding between de- 


tergent and protein is sufficiently | . 


weak and reversible so that no per- 
manent structural change takes place 
within the protein molecule. = 


This investigation was supported 
Public Health Service research grant 
and in part by American Heart: 
grant 67 641. re 


Nonproprietary and 
Trade Names of Drugs 


Dextran 40—Gentran, LMD, Rheo- 
macrodex, Rheotran. eae 
Dextran 70—Macrodez. 
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The controversial adenoma | 


One of the most common 
lesions of the Gi tract. Often 
asymptomatic. Often an 
indication of the presence 
and/or development of more 
polyps. lt has amuch- 
debated relationship to 
colonic cancer. Some think 
it actually degenerates into a 
carcinoma. Some think not. 
When polyps are present in 
the distal colon, the best way 
to find them is through con- 
ventional sigmoidoscopic 
examination. And, be they 


gently as possible, consider 
Fleet Enema for postopera- 
tive constipation relief, 

@ Works rapidly, usually 
within 2 to 5 minutes 

E Cleanses the leftccion and 
rectum; spares upper por- 
tions of the GI tract 

E Ready to use, easy to use, 
completely disposable 
E Unique constructicn regu- 
lates flow; preventsleakage 
and reflux 


E Anatomically correct, 


benign or malignant, the best 
therapy is removal. 


Many surgical procedures 
can contribute to temporary 
postoperative constipation. 


prelubricated rectal tip helps 
avoid injury to bowe! wall 


Fleet Enema 





To help return bowel function Fast, effective relief of 
to normal as quicklyandas postoperative constipation 








a perb edited 
bo z on a explora 
age o ole 
qj a O O 
z O a O 
gs, assa atio d 
p O are ba 
Oro ana © © 
d ole and 
ci O 
eved g anci a 
ab r) O olence e 
p g O 
and O 
c O ationa 
A die O 
+ and a 
estigatio 
Lae ++ Od 3 + 
s á e to Contraindications: Do not use 
ica oCiatio when nausea, vomiting, or ab- 
Decrh go 60610 dominal pain is present. Warn- 
ings: Frecuent or prolonged use 
of enemas may result in de- 
pendence, Take only when 
needed or when prescribed by 
a physician. Precautions: Do not 
| Op (s Q Dy a Q administer to children under 
Olence d O 40 two years of age unless directed 
3 d by a physician. 


FREE BOOKLET A supply of a 
patient booklet, Protecting 
Yourself with a “Procite” Exami- 
nation, igavailable, free of 
ts charge, on request to ©. B. 
FLEET C3., INC., P. O, Box 
1100, Lynchburg, Va, 24505, 
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uneasy 


endoscopy - 
reveals 
it took 
* weeks 
to get 
from here... 


rge gastriculcer 
on lower portion of angulus. 


to here. 


3/13/70 Ulcer completely healed. 
incantation represents scar 
from ulcer crater. 












scopic findin gs, as recorded with the gastrocamera, 
ctly revealed a large ulcer on the lower portion of the 
so 







T regimen of dietary management, Librax and an 
acid. Symptomatic relief was progressive. After 7⁄2 

ks on this therapeutic regimen, including 2 capsules 
f Librax 4 times daily, endoscopy revealed the ulcer had 
pletely healed. 















The need to provide an adequate 
_ therapeutic regimen 


Inthe treatment of gastric ulcer, it is important to maintain 
‘Nutrition, avoid irritation of the gastric mucosa, and reduce 
the acid levels (both by diet and use of medications).2 


need to treat the psyche as well as the soma 





as been said that in peptic ulcer the psyche may require 
uch attention as the soma.” This is reasonable since it is 

ell known that undue anxiety from emotional stress can 

> am increase in gastric secretions and also hypermotility 

nditions that might adversely affect the healing process 

interfere with remission. 












1. Data on file, Hoffmann-La Roche Inc., Nutley, N.J. 
: Perkek L. L.: J. Med. Soc. New Jersey, 65:242, 1968. 








Dual-action therapy can help to relieve 
excessive anxiety and reduce G.I. 
- hvpermotility and hypersecretion 








_ Only Librax combines the well-known antianxiety action 
_ of Librium® (chlordiazepoxide HC!) and the dependable 
iseceetory/ antispasmodic action of Quarzan® (clidinium 
As Librax acts to relieve excessive anxiety that often 
rates physical symptoms, it also acts to help reduce 
ypermotility and hypersecretion —thereby helping to 
fective relief of associated pain and spasm. 


Up 108 capsules daily in divided doses 





For optima! response, dosage should be adjusted to your 
patient's requirements — 1 or 2 capsules, 3 or 4 times 

daily. 

Re Dror # 35 for initial evaluation of patient 

mse to therapy. 

ibrax # 100 for follow-up therapy —this prescription 
o3 weeks’ medication can help maintain patient 
while permitting less frequent visits. ; : 
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i on, 
Indications: Sympto lief 
~hypermotility and anxiety and te 
with organic or functional gastroi 
"and as adjunctive therapy in the mana 
ulcer, gastritis, duodenitis, irritable bowel sı 
spastic colitis, and mild ulcerative colitis. 
Contraindications: Patients with glaucoma; 
hypertrophy and benign bladder neck obstruct 
known hypersensitivity to chlordiazepoxide hy 
chloride and/or clidinium bromide. ce sg 
Warnings: Caution patients about possible combined 
effects with alcohol and other CNS depressants. As wi 
all CNS-acting drugs, caution patients against 
hazardous occupations requiring complete menta 
alertness (e.g., operating machinery, driving). Thoug! 
physical and psychological dependence have rarely 
been reported on recommended doses, use cannon 
administering Librium (chlordiazepoxide hydro... 
chloride) to known addiction-prone individuais Of. 
those who might increase dosage, withdrawal symptom 
(including convulsions), following discontinuation of 
the drug and similar to those seen with barbiturares 
have been reported. Use of any drug in pregnanc w 
lactation, or in women of childbearing age requires. 
that its potential benefits be weighed against its possibl 
hazards. As with all anticholinergic drugs, an imhibiti 
effect on lactation may occur, A 
Precautions: In elderly and debilitated, limit dosage to 
smallest effective amount to preclude development of 
ataxia, oversedation or confusion (not more than two 
capsules per day initially; increase gradually as needed 
and tolerated). Though generally not recommended, 
if combination therapy with other psychotropics seems 
indicated, carefully consider individual pharmacologic. 
effects, particularly in use of potentiating drugs such as 
MAO inhibitors and phenothiazines. Observe astral 
Precautions in presence of impaired renal or hepatic 
function. Paradoxical reactions (¢.g., excitement, 
stimulation and acute rage) have been reported in. 
psychiatric patients. Employ usual precautionsin ett 
treatment of anxiety states with evidence of impending 
depression; suicidal tendencies may be presentand. 
protective measures necessary. Variable effects on bloo 
coagulation have been reported very rarely in patients 
receiving the drug and oral anticoagulants; causal 
relationship has not been established clinically. 
Adverse Reactions: No side effects or manifestations». 
not seen with either compound alone have been. ne 
reported with Librax. When chlordiazepoxide hydro. 
chloride is used alone, drowsiness, ataxia and confusion 
may occur, especially in the elderly and debilitated. 
These are reversible in most instances by proper dosage’ © 
adjustment, but are also occasionally observedat the > 
lower dosage ranges. In a few instances syncope hasbeen 
reported. Also encountered are isolated instanvesof 
skin eruptions, edema, minor menstrual irregularities, © 
nausea and constipation, extrapyramidal symptoms, 
increased and decreased libido—all infrequentiand. : 
generally controlled with dosage reduction; changes in 
EEG patterns (low-voltage fast activity) may appear 
during and after treatment; blood dyscrasias (including 
agranulocytosis), jaundice and hepatic dysfunction 
have been reported occasionally with chlordiazepoxide 
hydrochloride, making periodic blood counts end ; 
liver function tests advisable during protracted therapy. 
Adverse effects reported with Librax are typical of aptis: 
cholinergic agents, t.e., dryness of mouth, blurring of 
vision, urinary hesitancy and constipation. Coastipation 
has occurred most often when Librax therapy is com- 
bined with other spasmolytics and/or low residue diets... 


to help relieve Be 
anxiety-linked symptoms _ 
of peptic ulcer A 
oy adjunctive 


Each capsule contains 5 mg ne = 
chlordiazepoxide HCI and 2.5 mg cli 























































































































1 experiment on albino rats was con- 

ti ‘order to study the effect of 

nycin (mitomycin C) on the healing of 

inal anastomoses. In each of four 

erir ental groups, murine therapeutic 

oses were administered intermittently at 

ant intervals. The healing process at 

_ suture line was examined histological- 

tensile strength was measured, and hy- 

roxyproline content was determined. The 

suits were compared with a group of ex- 

atal animals who did not receive the 

No significant difference in the healing 

ntestinal anastomoses was found in the 
arious experimental groups. 


of Intestinal Anastomosis 


An Experimental Study in the Rat - 
Theodor Wiznitzer, MD; Ruben Orda, MD; Jaim B. Bawnik, M ; 


Mo (mitomycin C), an anti- 

biotic produced from Strep- 
tomyces caespitosus, a bacterial strain 
obtained from Actinomyces, is known 
for its anfitumor activity. In review- 
ing the literature on the action of 
mitomycir, we were unable to find 
studies dealing with the influence of 
this substance on wound healing. On 
the other hand, it has been shown ex- 
perimentaily that pretreatment with 
other antitumoral chemotherapeutic 
agents impedes wound healing. Me- 
chlorethamine hydrochloride (nitro- 
gen mustard) interferes with wound 
healing in rats, in mice,’ and in rab- 
bits. Desərez and Kiehn’ reported 
similar effects with cyclophosphamide 
(Cytoxan) and Kremenetz et al° with 
triethylenemelamine (TEM). Pisesky 
et al’ described the interfering effect 
which thictepa (triethylenethiophos- 
phoramide) exhibited on wound heal- 
ing, but this manifestation has been 
denied by other investigators.?*'° 
The inhibitory effect of fluorouracil 
has also been reported,’ and Gold- 
man et al” proved that this drug im- 
pedes healing of intestinal anasto- 
moses. 

In the light of the above findings, 
we decided to test the effect of mi- 
tomycin upon the wound healing of 
intestinal anastomoses in rats. 
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Material and Methods 


Albino rats of the Charles River strain, . 
weighing 150 to 200 gm each, were used for 
the experiment. The doses of mitomycin — 
were injected intraperitoneally into the ex. 
perimental animals. Applying Frei reich’ 
formula, the human therape 
(0.04 mg/kg) was multiplied by a cor 
ing factor of seven, and thus the eq 
lent body-weight dosage in the rat 
mg/kg) was obtained. This murine thera- 
peutic dose was administered 
mittently into four groups, each compris : 
ing 12 rats (Fig 1). 

In group 1, mitomycin was injected 
the day of operation and on the secon 
postoperative day; in group 2, it was a 
ministered on the second, fourth, and $ set 
enth postoperative days; in group 3, on the 
second preoperative day, on the day of op 
eration, and on the second postopera’ 
day; and in group 4, on the second an 
fifth preoperative days and on the second 
and fourth postoperative days. The control 
group did not receive the drug. 

Anesthesia was performed with. pen 
barbital injected intraperitoneally. Under 
clean surgical conditions, a midline lap- 
arotomy 5 cm in length was made in all 
rats, The small bowel was completely tra 


sected at two sites located 5emand 15 em, 


respectively, from the ileocecal junction, © 
and at each wound a single-layer everting 


anastomosis of interrupted 4-0 silk sutures 


was performed. All the animals were killed 
on the eighth postoperative day and exam- 
ined thereafter. ; 
Wound healing at the intestinal anasto- E 
motie sites was studied according’ to the - 
following factors (a) histological exam 
tion, (b) tensile strength. meastreme! : 
and (c) quantitative hydroxyproline deter- i 
minations. ; 
“Strips of tissue were taken from. the me 


ae anastomoses located 5 em from the ileoce- 















Day of Operation = 
“Day of Administration 
o Dayof Death 








we for histological evaluation (hema- 
im-eosin stain), while other 5-mm wide 
tudinakstrips were tested (Instron in- 
nent, model 1026) to determine their 
imate tensile strength in the longi- 
a! direction. The tensile strength was 
culated and expressed in grams per tis- 
< units. The second anastomoses, ie, 
ose situated 15 em from the ileocecal 
ve, were resected and used for the hy- 
xyprolim= content determination. For 
: Purpose, approximately 1 em of intes- 
Was washed several times with tap 
water. blotted with filter paper, and stored 
~ C prior to analysis. A weighed 
ple (0.8 to 0.5 gm) was minced with 
sors and homogenized in a glass ho- 
mogenizer with 2 ml of distilled water. The 
mogenate was quantitatively trans- 
ec to atest tube and closed with a plas- 
Serew cap which was heated for two 
rs in a.boiling water bath. After cool- 
# ml of 12 N hydrochlorie acid was 
C, amd the tubes were closed and 
ted at 105 C overnight for hydrolysis of 
lagen. ‘The following morning a small 
amount of activated animal charcoal was 






































ding te the method of Bergman and 
ley"; the color was measured at 575 my 
“orrected for interfering chromogens 
abstracting the reading of 450my." 
drexyproline content was expressed 
scrograms per gram of wet tissue. 


Days == 5 4 3 2 10P7 2345675 


Fig 1.—Schedules of mitomycin administration in different groups 
animals. Gontrol group (C); treated groups (1 through 4). 





UTS Means 


c 





Table 1.—Ultimate Tensile Strength 
(UTS) Mean Values From Intestinal 
Anastomoses in Each Experimental 






* UTS expressed in grams per tissue units. 


Table 2.—Comparison of Ultimate 
Tensile Strength (UTS) Mean 
Values From Intestinal Anastomoses 
of Control and Treated Groups 
of Animals* 


60.6 + 5.2 
50.5 + 2.8 
10.1 + 5.9 (t = 1.71) 


* See Table 1 footnote. 


Treated 
Difference 





Results 


In all the groups, including the con- 
trol group, the histological picture of 
the wound area was similar in its 
microscopic appearance and cellular 
types. The only difference noted was 
a quantitative difference in cell type 
distribution of the inflammatory re- 


action, although this was not specific- 





Fig 2.—Graphical summary of ultimate ‘tensile strength: (| 
mean values in control and treated groups of animals (UI 
grams per tissue units). é 











148ug/gm of wet tissus was foun 
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for any group of experiments, 
some of the animals an exte: 
polymorphonuclear infiltration 
present, while in others the 
was more of a granulaticn tissue 
with fibroblasts and fibrocyt 
dominating, and with fewer pol: 
phonuclears. In each experim 
group a number of wounds rev. 
necrotic areas, but the extent of th 
necrosis was similar in the differ 
groups. The foreign-body reaction 
around the threads of silk in each 
group, including the control group, 
was quite similar, differing only i 
Some instances where no foreign 
body giant cells appeared: because 
of the acute inflammatory reaction 
around the silk. HS 
The ultimate tensile strength mea) 
values of the examined areas in th 
control group and in the treated a 
mals of all four groups did not diffe 
significantly (Tables 1 and 2; Fig 2). 
The average hydroxyproline con 
tent in the different groups of ani: 
mals was found to be 13ug/g 
of wet tissue in the first group, 
170ug/gm in the second group, 144p 
gm in the third group, and 13lug/gm 
in the fourth group. An averag: 

















































oes Mitomycin/Wizn: 





























































ing the control group. 
Comment - 
Mitomycin, originally designated 
mitomycin C, is the thermostable 
action of the parent antibiotic mix- 
ture (also known as mitomycin) dis- 
covered by Sugawara and Hata in 
Japan in 1956. While the parent 
mixture exhibited tumor-growth in- 
hibiting properties,’**' this mixture is 
presently of historic interest only. 
e carcinostatic effects of the ther- 
ostable. fraction, which is now 
known by the simpler designation mi- 
tomycin, may be due to the urethane, 
quinone, and ethyleneimine groups. 
hough early Japanese investiga- 
tors were enthusiastic,” the initial 
valuations in the United States were 
ssimistic,”*** and this can probably 
attributed to excessive dosage.*”** 
‘recent reports suggest that the 
de effects of mitomycin are minimal 


‘1. Farhat SM, et al: Effect of mechlor- 
‘ethamine hydrochloride (nitrogen mus- 
eS) on healing of abdominal wounds. 
rch Surg 76:749-753, 1958. 

‘Hardesty WH: The effect of cytotoxic 
a on wound healing in rats. Cancer 
es 18:581-584, 1958. 
3. Harris FL, Thomas CG: The effect of 
ical nitrogen mustard on wound heal- 
g. Surg Gynecol Obstet 112:684-688, 1961. 
| Newcombe JF: Effect of intra-arterial 
trogen mustard infusion on wound heal- 
ng in rabbits. Am Surg 163:319-329, 1966. 
5, Desprez JD, Kiehn CL: The effects of 
‘Cytoxan: (cyclophosphamide) on wound 
Toning Plast Reconstr Surg 26:301-308, 


6, Kremenetz ET, Giddens WR, Chap- 
man WL: Effects of triethylenemelamine 
on wound healing. Surg Forum 8:83-87, 
“4, Pisesky W, Williams HTG, McKenzie 
WC: The effect of triethylene thiophos- 
horamide and 17-ethyl-19-nortestosterone 
Nilevar) on wound healing. Can J Surg 
< 2:291-294, 1959. 
8. Conn JH, Leb SM, Hardy JD: Effect 
f nitrogen mustard and Thio-TEPA on 
wound healing. Surg Forum 8:80-83, 1957. 
9. Farhat SM, Miller DM, Musselman 
MM: Effect of triethylenethiophosphor- 
amide ie TEE upon healing of ab- 
dominal wounds. Arch Surg 78:729-731, 


59. 

10. Rath H, Enquist IF; The effect of 
Thio-TEPA on wound healing. Arch Surg 
919-812-814, 1959.. i 
11. Paschkis KE, et al: Effect of 5-fluo-. 
rouracil on noncancerous tissue growth. 
Cancer Res 19:1196-1203, 1959. — 





_ Nathanson et al” eier ¢ 

al" both demonstrated that gastroin- 

- testinal and other side effects were 
not marked with mitomycin, although © 


12, Staley CJ, Trippel OH, Preston FW: 


‘Arch Surg/Vol 106, March 1973 





riate do 
and Reitemeier et 





significant with other antitumoral 
drugs. Pinkel*’ suggested that the ef- 
fects of cytotoxic drugs in animals of 
different species are more readily 
comparable if dosages are related to 
surface area. Freireich et al” calcu- 
lated that the murine dose is approxi- 
mately seven times the human dose 
as measured on a body-weight basis. 
Applying tais formula in our experi- 
mental study, no important side ef- 
fects appeared when the murine dos- 
age was used. Additional groups of 
animals that received higher doses 
developed toxic local and general 
complications with a subsequent high 
mortality. 

As described above, the inter- 
ference of some other antitumoral 
agents on wound healing in general, 
and in intestinal anastomoses in par- 
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Following full-thickness 720 C contact 
1S of rabbits’ flanks, omental micro- 
s were studied for 120 minutes. Area 
ranged from 0.7% body surface area 
to 30% BSA. Omental venular dilata- 
tion wasia constant finding. Arteriolar const- 
tion was a constant finding if the burned 
exceeded + 8% BSA. Microvascular 
‘Size was generally inversely proportional to 
the BSA traumatized. These findings are 
sistent with clinically observed periph- 
yasaconstriction, venostasis, and dimin- 
ed cardiac output in the victim of major 

n trauma. 


lier, we demonstrated that 
¿AA marked microvascular changes 
are associated with relatively small 
.* Full-thickness 0.4% body sur- 
‘area (BSA) contact burns of the 

ks: were associated with marked 
vasodilatation in the omental circula- 
The time courses of the vascular 

iges following burning were sig- 
atly different from those follow- 


represent response to a blood-born 
ediztor. Further, the microvascular 
alterations following burns could be 
_ prevented if the burns were excised 
immediately following injury. 

_ In earlier studies, a threshold was 
sougkt beyond which alterations in 
e amental microvasculature would 
eversible, Burns of 0.4% to 5% 

_ BSA failed to provide this end-point. 
For this reason the current study, 
extended the area of burn 

; pa BSA, was undertaken. 
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Materials and Methods 


All studies were conducted on male New 
Zealand albino rabbits anesthetized with 
pentobarbital (Nembutal) sodium or thi- 
amylal (Surital) sodium. The abdomen and 
flanks were clipped and a 2.5-cm. midline 
abdominal incision was made commencing 
at the tip of the xiphoid. The greater 
omentum was delivered as gently and 
atraumatically as possible and suspended 
on a saline-wet foam-covered support held 
in a plane parallel to the long axis of the 
animal. Throughout all experiments, the 
omentum was kept moist with physi- 
ological saline and was maintained at a 
constant temperature (26 C). Further, all 
animals received intravenous resuscitation 
comprising Ringer’s lactate solution ad- 
ministered according to the recommenda- 
tion of Baxter and Shires.’ Observations 
were made using a modular microscope 
fitted with water immersion lenses and an 
epi-illuminator. The microscope was fitted 
with both 35 mm still camera capability 
and 16 mm motion picture equipment. The 
latter provided variable speeds of record- 
ing from one through 64 frames per sec- 
ond. Photographs were taken at one-min- 
ute intervals during a 20-minute preburn 
control period. Following trauma, photo- 
graphs were taken every 30 seconds for 
five minutes, every minute through 20 min- 
utes, and every five minutes through 120 
minutes. Still photographs were projected 
on a specially constructed screen with a fi- 
nal magnification of x 409.5 + x 0.885. The 
projected microvascular picture was mea- 
sured using a micrometer scale and plan- 
imeter. One millimeter on the projected 
image equaled 2.442n + 0.005u. Variations 
in microvascular diameter were assessed 
and the data was analyzed using standard 
statistical methods and a programmable 
desktop computer. 

Three hundred and eighty venules and 
371 arterioles were studied in 63 animals. 
The animals were divided into eight 


groups. Using a modification of Meeh’s 


formula‘ the surface area of 


was computed and th 

marked upon the sid 

overburning due to skin: con 
shrinkage . during burning. 
full-thickness 15-second contact 
730 C using a heated Pyrex dise anc 
inflicted at 0.7%, 1.1%, 17%; 5% 

20%, 25%, and 30% BSA i 

groups, respectively. 


Results 


The results of these studies a 
picted in the Figure and Tables. 
2. Significant venular dilatatio 
curred associated with all sj 
burn. Although the venules 
mately returned to preburn dia: 
following burns of larger BSAs. 
tation of venules were inversel: 
lated to the magnitude of t 
(BSA burnt): burns of less than 
BSA produced more dilatation 
did burns of greater magnitud 
latter relationships are depicted 
the Figure which plots the mean 
centage change in diameter of the 380 
venules studied as a function o 
percentage BSA burnt. Venula 
sponse could be expressed in 
rabolic regression equation of 
form: 


Y = a + a,x + a,x? 


Arteriolar dilatation in the om 
microvasculature was associated with 
distant burns of 10% BSA or less. Ar 
teriolar constriction was a cons 
finding if burn trauma exceeded + 
8% BSA. Further, as barn challenge 
increased in magnitude, the mag 
tude of arteriolar dilatation 
creased (Figure). Regression ana 
of the relationship between arteriolar 
size postburn and percent BSA burnt 
indicates the relationship also t 
parabolic of the form indicated in 
equation (1). 


Comment 


Our earlier studies? demons 
that marked microvascular chan 
were associated with very small 
burns. However, the response of bo’ 
omental arterioles anc venules w 





Y (6) = 29.14 x- 42% - 9.25; r? = 0.99 +30 
“Venúles ; 







Y (6) = 55.65-3.85 X + 0.07: r = 0.97 


would þe Asli 
arterioles; and venu- 



























~_Arterioles -10 lar dilatation, as an accommodation 
SY = 73.57-4.75 X + 0.10 x?; r? = 0.77 to the increased volume would be an- 
rsa ae n j2 ticipated. It was difficult to reconcile. 
Se | these findings with the clinically-ob- 
p served low perfusion state, 
l The currently presented informa-: © 
sisi aliases eee mas eee eee eee aie tion, however, is most helpful in un- 
12345 10 15 20 25 30 derstanding the circulatory problems 


of the severely burned individual. _ 
Distant arterioles respond to burn in- o 
jury by varying their diameters by an 
amount inversely proportional to the 
d burns of larger BSAs. It is many areas of the body including the magnitude of the injury! The rela- 
ell-documented, both experimental- burn wound:**" Consequent upon the tionship between arteriolar size and — 
nd clinically, that the circulatory vascular changes, which lead to in- burn size in our studies has a coeffi- 
derangements following major hy- creased capillary permeability, there cient of correlation of 0.77. Accord- 
rthermic trauma culminate in hy- occurs stasis, diminished venous re- ingly, small burns produce arteriolar: 
lemia with sequestration of fluid, turn, and diminished cardiac output. dilatation, while burns in excess of + 
and colloid affecting The cardiac output diminution is fur- 8% to 10% BSA are associated with 


Percent Body Surface Area Burned 


Relationship of microvascular size to area burned (mean percentage diameter change 
120. minutes after 720 C contact burns). 





Time Postburn (Minutes) 


Studied burn 10 20 30 40 50 60 70 80 90 100 110 
11.47 15.82 18.41 20.86 19.84 18.65 20.14 19.65 17.06 14.42 3.57 0.0 
+ + + 


63 ER th ob + + + w a + 


2.98 2.80 3.05 3.26 3.71 3.45 3.66 4.53 3.99 4.05 2.13 0.0 0.0 
9.97. 1647 19.75 24.09 26.53 28.44 26.62 27.53 27.53 27.50 27.53 27.53 27.53 
+ + 


+ + + + + + ob 














































. 2.53 3.25 2.63 _2.60 
15.81 24.08 28.70 31.67 33.79 33.34 34.53 35.72 35.72 35.75 36.76 37.69 37.69 
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1.75 2.76 3.00 3.16 3.56 3.85 4.25 4.58 4.55 4.44 4.48 4.31 4.31 
20.19 24.06 31.40 35.00 35.79 35.70 36.81 38.60 42.96 42.96 44.39 44.39 46.26 
+ + + + 
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430 368 490 5.06 485 488 5.25 582 5.99 
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9.09 11.29 12.60 11.67 
5.45 5.47 7.01 9.39 9.31 10.50 11.78 12.13 1213 12.00 13.05 11.97 11.99 10.44 
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0.94 1.14 1.31 1.74 2.01 2.08 2.92 2.90 2.93 1.90 3.12 2.91 2.95 
5.90 7.33 10.66 8.58 9.97 10.04 8.76 8.40 9.21 7.99 4.77 10.39 10.83 
+ + + + 
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1.28 1.19 2.63 2.59 1.22 2.00 1.24 2.65 1.61 
3.31 2.51 3.74 5.35 5.61 5.47 5.30 5.22 5.61 5.79 5.51 5.34 5.67 


Es + ES + +Ł + + + + + + 


72 + + = 
3.29 2.95 3.07 2.96 2.82 3.22 3.33 2.50 2.73 2.57 


4.03 4.72 5.17 5.42 5.42 5.02. 
+ + + + 


aa * 


134 1.28 1.28 1.28 















=16. 02 ~17. 22 


4 96 
Mean preburn diameter = 5.504 + 0.47. 


arteriolar constriction (Figure and 
le 2). 
 Yenules at a distance from the site 
of burn injury exhibit a response 
ctly proportional to the area 
burned if the injury does not exceed 
3% to 5% BSA. However, venules 
ehange in diameter in a manner 
ersely proportional to the size of 
e burn when the injury exceeds 3% 
5% BSA. The venular change ap- 
ars always to comprise dilatation 
(Figure and Table 1). The coeffi- 
cient of correlation between venular 
change in diameter and body surface 
urnt is 0.97 to 0.99. 
It is not possible from the current 
cies to define a causal mechanism 
these findings. It is possible that 
the arteriolar constriction and min- 
mal venular dilatation observed fol- 
lowing larger burns represents a com- 
pensatory mechanism teleologically 
lirected at diminishing space requir- 
ng perfusion. It is possible that the 
sponse is. secondary: to stress-in- 
d arag catecholamines. It 


At Selected Postburn Times (All Values. 


Time Postburn (Minutes) 
70 


90 


—24.08 —24.33 —24.41 
+ + + 


4.78 


—14.00 —12.09 —10.11 
+ = + 


sie 4.79 297 363 


local pH alterations; or that they are 
the result of a blood-born mediator 
which has not yet been identified. 
Certinaly, a causal explanation as- 
cribing microvascular change to some 
combination of these several factors 
would also appear reasonable. 

Intravascular sludging, thrombus 
formation, and plasma exudation was 
observed frequently and associated 
with burns of all the sizes studied. 
However, these findings were more 
profound and frequent following 
larger burns. It is also important to 
note parenthetically that our tech- 
nique allowed study of the vascula- 
ture without physical contact with 
omentum, and that current studies 
and previous controls'? demonstrated 
that the choice of anesthetic agent 
did not appear to affect the altera- 
tions reported. 

Further studies to delineate the 
precise cause(s) and mechanisms re- 
sulting in the microvascular changes 
reported here should inelude such 
studies as cross circulation and tech- 


niques to elucidate the role of possible 


4.52 


4.42 


3.01 3.01 


blood-born mediators. 


Throughout these studies the principles of lal 
oratory animal care set forth in the Pu 
Health Service guide, Principles for La : 
Animal Care, were observed. : 
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ifty male rats, divided into two groups, 
tested for the effect of pretreatment 
vitamin A on the occurrence of stress 
‘The experimental rats received a total 
000 international units of vitamin A 
to an eight-hour period of restraint in a 
fied flexible wire gauze restraining de- 
ice. | No differences were found between the 
xperimental and control groups in the fre- 
uency of ulcerated stomachs or the mean 
mbers of ulcers per stomach. It is con- 
uded that vitamin A exerts a negligible, if 
iny, protective effect on the occurrence of 
gastric ulceration in the rat produced by the 
tress of restraint. 





tress ulcers have been associated 
¿with a high mortality.: In 1967, 
Martin et al’ reported a reduction in 
gastric ulceration in rats following 
pretreatment with vitamin A with 
use of the restraint model. More re- 
cently, a clinical study has noted 
- fewer stress ulcers in susceptible pa- 
tients treated with high doses of vita- 
mi n A-In view of the import of these 
gs, it was felt desirable to fur- 
substantiate the role of vitamin 
A in the prevention of stress ulcers. 


A Methods 
Rey me rats (Cobs rats, Charles 
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Vitamin A Pretreatment - 





of Stress Ulcers in Rats . 


Richard Rasche and William C. Butterfield, MD, Hartford, Conn 


River CD strain), weighing between 130 
and 235 gm, were paired by weight so that 
no greater than a 10 gm difference existed 
between members of a pair. The rats were 
housed in wire mesh cages to minimize 
coprophagy. The experimental animals 
were injected with 5,000 international 
units (IU) (0.1 ml) of vitamin A intramus- 
cularly on day 1 and day 2, while the con- 
trol animals received 0.1 ml of normal sa- 
line. On day 3, ‘ood was withheld from the 
rats, although they continued to receive 
water. Twenty-four hours later the rats 
were restrained with use of a modification 
of the flexible wire gauze technique. Under 


„light ether anesthesia, the paws of the rat 


were tied with ¿hick cotton twine and the 
ends left long. The rat was placed on its 
side on a squareof flexible wire screen that 
was folded around the rat's back and over 
its uppermost surface. Staples were driven 
through the screen and into an underlying 
wooden surface following the contour of 


the animal. The paws were extended by 
traction on the ends of the twine and im- 
mobilized by stapling the twine to the- 
wood. After eight hours of restraint the 
rats were killed, and the abdomens opened 
and explored for evidence of perforation. 
The stomachs were inflated with normal 
saline and clamped at the pylorus and the 
gastroesophageal junction. They ; were 
placed in 4m formaldehyde solution for 30 
seconds to facilitate spreading open: the: 
specimen that was opened along. athe 
greater curvature. The stomachs were ex- 
amined for the presence of ulcers with the 
aid of the dissecting microscope at a mag- = 
nification factor of 10, The investigator 
counting the ulcers was unaware of the 
identity of the specimen. Although the dis- 
secting microscope was used to aid in the: 
identification of ulcers, only those ulcers: 
visible to the naked eye were counted. In 
essence, only ulcers visible because’ of > 
blood clot in their bases could be objec- 























Observations 


Table 1.—Number of Stomachs With Ulcers 





Vitamin A Significance 





No. of stomacss 
with ulcers 





20/25 








16/25 x? = 1.6, P > .05 





No. of stomacis 
with ulcers > 1 mm 








Control 





Observation 


Table 2.—Mean Number of Ulcers per Stomach 








‘Mean no. of ulcers 
per stomach: 
Mean no. of ulcers — 
= > 1mm per:stomach 






3.16 

















12/25 x?= 1.3, P> .05 











Significance ~ 

















Vitamin A 
3.4 t=0.16, P>.05_ 
 t5056,P>.05 _ 


2176. 
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e and the total umber of ulcers vis- 
ible to the naked eye. 


-Results 


results are outlined in Tables 1 

All 50 rats survived the eight 

= of restraint. There was no evi- 

perforation and no food or 

thin the stomachs. As noted 

us restraint studies of stress 

in rats, uleers were found 

in the glandular portion of the 

a 

Ehough the experimental group 

ecreated with vitamin A had both 

r stomachs with ulcers and fewer 

bs with ulcers greater than 1 

rin length than the control group, 

se differences failed to achieve a 

f statistical significance (Table 

here was also no statistically sig- 

int difference between the mean 

sr of ulcers per stomach or the 

ean number of ulcers greater than 1 

per stomach in the experimental 
control groups (Table 2). 


- Tae rationale for the use of vitamin 
A ir the prevention of stress ulcers is 
he assumption that vitamin A sus- 
ns the protective mucous barrier in 
the stomach. Studies in vitamin A 
deficient rats demonstrate a decrease 


goblet cells i in the 
itamin A defi- 


hibit the synthesis 
- mucopolysaccharides in 
.° The latter study has 
been criticized by Pasternak and 
Thomas’ who were unable to show 
that vitamin A was required for the 
synthesis of sulfated mucopolysaccha- 
rides and who suggested that the pre- 
vious findings merely reflected gross 
nonspecific changes seen in protein 
deprivated animals. Support for an 
effect of vitamin A on the gastric mu- 
cosa derived from studies in which 
the small or large intestine is used as 
a prototype assumes that these obser- 
vations can be generalized to include 
the gastric mucosa. The effect of vita- 
min A on the structure and secretion 
of the gastric mucosa has not, to the 
authors’ knowledge, been directly es- 
tablished and remains to be eluci- 
dated. 
Although the total amount of vita- 
min A administered to the experi- 


successive days, the last dese 

ing the period of restrai 

hours. Since the total dose rep 
approximately 100 times th 
daily requirement in the rat, it i 
ficult to explain the differences in 
come by this variation in protocol 
tween the two studies. 


Nonproprietary and == 
Trade Names of Drug i 


Vitamin A—Acon, Afaxin, Aguas 
Solu-Caps, Super A Vitamin, Vi-Do 
A, Vitamin A Capsules. 


References 


1. Crawford FA, Hammon JW Jr, 
Shingleton WW: The stress ulcer syn- 
drome: A clinical and pathologic review. 
Am J Surg 121:644-649, 1971. 

2. Martin MS, et al: Effet protecteur de 
la vitamine A sur l’ulcere de contrainte du 
rat. C R Soe Biol 161:2527-2580, 1967. 

3. Chernou MS, Hale HW Jr, Wood M: 
Prevention of stress ulcers. Am J Surg 
122:674-677, 1971. 

4. Brodie DA, Hanson HM: A sudy dl of 
the factors involved in production of 
tric ulcers by the restraint ane ne 
troenterology 38:353-360, 1 


5. DeLuca L, Wolf G: Vitamin 
mucus secretion. Int Z Vitaminfors 
40:284-290, 1970. 

6. Wolf G Varandani PT: Studies 
function of vitamin A in mucopolysac 
ride biosynthesis. Biochim Biophys 4 
43:501-512, 1960. 

7. Pasternak CA, Thomas DB: 
lism of sulfated mucopolysacchari 
vitamin A eap: Am J Clin. 
22:986-990, 1 : 

8. Nee T ‘Vitamin A. Amsterda i 
Elsevier Press Inc, 1957, p 228. 






















































A series of syngenetic hamsters were chal- 
lenged with a lethal tumor. Animals who re- 
ceived either a heat-treated extract of the 
umor or an extract made from tumor-chal- 
ged lymph nodes had a 30% survival, 
whereas all control animals died following 





cancer cells has been noted over 
years by various investigators. As 
ly as 1935, Strauss and his associ- 
es reported beneficial clinical ef- 
fects following treatment of inoper- 
ble rectal carcinoma by fulguration.’ 
ackman also noted improved results 
with this type of conservative treat- 
ent.’ Strauss et al subsequently pos- 
tulated that a substance was liber- 
ated by fulguration which induced 
some degree of immunity.” Madden 
and Kandalaft have recently reported 
that the reason for clinical success 
following rectal fulguration might be 
on the basis of an antigen-antibody 
reaction.’ Cavalier et al and Stehlin® 
have observed that certain inoper- 
able tumors in an extremity, especial- 
ly melanoma and sarcoma, showed 
‘marked regression following hyper- 
hermie perfusion. 

The purpose of this study was to 
learn whether heat-treated extracts 
of tumor, or of lymph nodes from tu- 
mor bearing animals, could convey 
some degree of protection against tu- 
mor development. 
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Material and Methods 


The experimental animal that was used 
in this study was the syngenetic golden Sy- 
rian hamster. To verify the purity of 
syngeneity, skin grafts were exchanged on 
representative hamsters of the different 
groups used in the experiments. The tumor 
that was used was a methylcholanthrene- 
induced reticulum cell sarcoma originally 
described by Fabrizio who reported that, 
over an 1l-year period, no hamster sur- 
vived longer than seven weeks following 
its implantation,’ 

Tumor Extract Preparation.~A large 
piece of tumor was removed from a ham- 
ster shortly before death. The excised tu- 
mors were se large that the inner portion 
was necrotic, with the outer portion com- 
prising a cortex of viable tumor tissue. 
This tumor cortex was carefully removed 
and placed in a culture media—1 gm of tu- 
mor for eack ml of standard 199 medium 
mixed with Hanks base containing 0.35 
gm/liter sodium bicarbonate (NaHCO,) 
with glutamine. Under sterile conditions, 
the tumor was manually minced prior to 
subsequent komogenation which was done 
by placing i: in a sterile blender for ten 
minutes. The homogenate that remained 
was subjected to heating at 43 C for 20 
minutes. This heated suspension was then 
allowed to stand for 60 minutes, its sedi- 
ment discarced, and the supernatant ma- 
terial centrifuged for ten minutes. The 
sediment, fcllowing centrifugation, was 
discarded ard the supernatant that re- 
mained formed the tumor extract. 

Lymph Node Extract Preparation.—Lymph 
nodes which were necessary to make a tu- 
mor extract were obtained from tumor- 
bearing animals. Since the optimal time 


for lymphadenectomy following tumor _ 


following this tumor challenge, lymph — 
nodes were found to be enlarged, showed“ 
reactive hyperplasia, but demonstrated no. 
evidence of metastatic spread. If the pri- 
mary tumor was removed at this time, the 
animals survived. However, ten days fol- 
lowing tumor challenge, tumor involve- 
ment was present in the regional lymph. 
nodes and, when the primary tumor was: 
removed at this time, the animals still died 
within several weeks of metastatic disease. 
Lymph nodes which were removed from |: 
animals at 15 and 20 days following tumor |. 
challenge all showed overwhelming tumor 
growth with no reactive hyperplasia. It. 
was decided to perform lymphadenectomy 
for harvesting lymph nodes for an extract, 
ten days following tumor challenge 
Lymph node extracts were divided into. > 
two groups (A and B). a 
Group A.—Ten milligrams of viable 
reticulum cell sarcoma was implanted in 
the foreleg of a hamster, followed ten days 
later by removal of the lymph nodes in the 
regional axillary area (Fig 1). The lymph 
nodes that were removed contained early 







Fig 1.—Removal of axillary lymph node 
pad. Note gross tumor in foreleg which was 
separated from material used for heat: 
treated extract. ; 

















challenge was not known, 20 hamsters 


(five animals per group) had their regional 


lymph nodes removed 5, 10, 15, and 20days — 
: following tumor inoculation. At five days T 








tence/Castillo & Goldsmith _ 


Supernatant _ 


L 1gmin5 mi 


Normal 


Saline 24 hr “Sy 


.~Diagram of experiment 1. 


"Metastatic involvement and showed reac- 
tive hyperplasia. After gross tumor mate- 
i removed from the surgical speci- 
the axillary lymph node pad was 

in culture media—1 gm of tissue for 
each 5 ml of 199 standard culture media 
ith Hanks base which contained 0.35 
n/liter Na HCO, with glutamine. Under 
ile conditions, this axillary material 
inced prior to its homogenation in a 


mogenate was then subjected to 
ing at 43 C for 20 minutes. This heated 


ed. The remaining supernatant con- 

the extract made from the lymph 

nodes which had been in close proximity to 
the primary tumor. 

= Group B.-Group B lymph node extract 

made in a manner identical to that 

for group A except that viable reticu- 

cell sarcoma was inoculated into the 

hi f the hamster, followed ten days 


later by removal of the lymph node pad in 


Survival 
Days t Year 


30% 30% 
(6/20) (6/20) 


0% (0/20) 


10 mg 


0% (0/20) 





the contralateral axilla. The eventual su- 
pernatant that was developed from these 
lymph nodes constituted an extract made 
from tumor-free lymph nodes which had 
been in an area distant to the primary 
tumor. 


Experiment 1 


Group 1 (20 Hamsters).—These animals 
received a circumferential subcutaneous 
and intradermal infiltration of heat- 
treated tumor extract placed in the middle 
of their back—5 ml of tumor supernatant 
(Fig 2). Twenty-four hours later, 10 mg of 
viable tumor was implanted into the center 
of the previously infiltrated zone. 

Group 2 (20 Hamsters).—These animals 
received a circumferential subcutaneous 
intradermal infiltration of a suspension of 
soluble starch in their back (1 gm in 5 ml 
normal saline). Twenty-four hours later, 10 
mg of viable tumor was implanted in the 
center of the previously infiltrated zone, 

Group 3 (20 Hamsters).—These animals 


-received 5 ml of normal saline infiltrated in 


a similar mann 
prior to their being chal 
tumor as in groups 1. 

Results 

Group 1—Out of 20 hamsters 
never showed signs of tumer devel 
ment, and were eventually killed 
one year (30% survival). It was ni- 
cally observed that for 24 to 48 hours 
following tumor challenge, all the in 
imals appeared ill, with the devel 
ment shortly thereafter cf axillary 
and inguinal lymphadenopathy. Ho 
ever, within five days, the six hai 
sters that survived were clinically 
proved, and their lymphadenop. 
had regressed. The remaining 1 
mals in this group died from tu or 
within 42 days. 

Groups 2 and 3.—All hamsters 
from their tumor with widespr 
metastases between 28 and 35- 
following tumor challenge (0% su 
vival). 


Experiment 2 


Group 1 (20 Hamsters).—These anima 
received three intraperitoneal injection 
weekly intervals of 0.2, 0.8, and 0.41 
the heat-treated extract made from’ th 
proximal regional lymph nodes~group 
Twenty-four hours after the lust intrapel 
toneal injection, 10 mg of viable reticulum 
cell sarcoma was implanted into the by; 
of the animals (Fig 3). K 

Group 2 (20 Hamsters).— These animals 
received three intraperitoneal injections 
weekly intervals of 0.2, 0.3, and O4 ml o 
the heat-treated extract made from the 
lymph nodes far distant from the primary 
tumor—group B. Twenty-four hours fo 
lowing the last intraperitonea! injection 
mg of viable reticulum cell sarcoma 
implanted into the back of the anim 

Group 3 (20 Hamsters).—These’ ani 
received three intraperiton njections 
normal saline in a manner identical to 
used in groups 1 and 2. Twenty-four h 
later, they were challenged with ret 
cell sarcoma as in groups 1 and 2, 


Results 


Group 1.—Six out of the 20 ha: 
never demonstrated any signs of 
mor development, and were alive N 
year following tumor challenge (30 
survival). The remaining 14 hamste: 
died from their tumor 


within 84 to 38 days follos 
challenge. 


: Im u logical Competence/Cé is 










suggested that some degree of pro- 
ection against a lethal tumor was 
given hamsters who received heat- 
treated extracts made from tumor or 
‘tumor-challenged lymph nodes. The 
fact that 12 out of 40 experimental 
animals survived (30%), as opposed to 
‘no survivors among 80 control ani- 
(0%) was of high statistical sig- 
nificance (P value .001). This differ- 
ntial in survival rates between the 
wo groups raises the question as to 
ow material from a heat-modified 
tumor might protect the host. Per- 
haps the heating process causes liber- 
tion of a material that is antigenic, 
perhaps cellular surfaces are modi- 

‘by thermal injury which in- 
ases antigenic activity against vi- 
tumor. Unfortunately, the 
yn for possible immunogenicity 
aterial from a heat-treated tu- 
is only speculative at the present 



























here has been interest in retain- 
ig grossly uninvolved regional 
‘nodes adjacent to the site of an 
excised. primary malignant tumor 
yased on the belief that these lymph 
nodes might convey some protection 
to the host.’ A lymphadenectomy 
would be unwarranted if one could be 
certain that there were no tumor cells 
within regional lymph nodes adjacent 
a malignant tumor. The clinical 
problem that still has not been re- 
solved, however, is whether nonpal- 
pable lymph nodes should be routinely 
preserved knowing that in approxi- 
mately 25% to 30% of the cases, histo- 
logical examination of clinically neg- 
ative lymph nodes will show tumor 
involvement. This study suggests 
that the presence of tumor cells 
within regional lymph nodes may not 
in itself be detrimental to the host, 
since the tumor extract that gave 
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Fig 3.—Diagram of experiment 2. 


protection ¿o the hamsters had tumor 
cells in the lymph nodes, whereas the 
extract made from tumor-free lymph 
nodes gave no protection. 
Investigation will be required to 
find out if the administration of a 
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heat-treated autologous tumor «ex- 
tract or regional lymph node extract 
will enhance a patient's immuno- 
competence without exposing him to: 
the dangers of tumor activation. 
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Gear liquids can't build a patient up before surgery. 





They may let him down. 


Conventional clear liquid diets supply a few hun- 
dred Calories...and very little else. Presurgical 
patients are forced to dip into their nutritional 
reserves at a time when they can least afford it. 
These reserves are needed to meet the stress 
ahead, to promote postsurgical tissue repair and 
recovery. 
Vivonex Standard Diet, the original chemi- 
cally detined diet, does what no clear liquid diet 
‘could do before: It provides balanced nutrition 
without indigestible matter. 
Vivonex Standard Diet consists of essen- 
tial nutrients in their most rapidly assimilated 
form. It is a balanced combination of pure amino 
acics, simple sugars, essential fat, vitamins and 
= Miperais...all rapidly and completely absorbed in 
the upper intestine. Vivonex contains no milk or 
milk by-products. 






tation diet. 





s requiring insulin 
utther physician's 


approval, The electrolyte content of the diet is based on requirements of normal 
individuals and may be excessive for patients electrolyte imbolance; Use 
for children under ten years may require adjust he amount consumed daily 
fo meet the Recommended Dietary Allowance for the age group involved. Use 
during pregnancy or lactation may require supplemental ns and minerals 
Vivonex Standard Diet is recommended for up ta twelve m s of continuous 
use, Store in a cool dry place 
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@ Eaton Nutrition Teaching Films 

@ The Eaton Nutrition Speakers Bure 
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iion (monographs) 
: 0 e programs is avaldbie from your 
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For round-the-clock medical consultation on Eaton products, ‘phone Norwich; = 
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MERE Originators of chemically defined diets 
Eaton Laboratories 
division of Morton-Norwich Products, inc. 


Norwich, New York 13815 


Balanced nutrition without bulk 
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soluble powder The original chemical ly defined. mental 
A palatable drink... ; 
an ideal solution for tube feeding- 















































This is its intent: 


...to provide an editorial forum for comprehensive, incisive 
discussion of the social, economic, ethical and political 
issues of concern to medicine... .to publish all hues of 
opinion--including those critical of the AMA--as long as 
they are authoritative and reasonable. 


...to be of practical value to physicians by keeping you 
abreast of promising innovations and new or improved tech- 
nology in the management of your practice, as well as to 
offer guides for sound personal money management. 
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articles of significance to you as a thoughtful citizen, 

as well as a physician. . articles that take a perceptive 

look at the world of art, literature, and travel. 
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monthly publication in April--essential to your understanding of, 
and response to, the social and economic problems and 
challenges medicine faces today and those that will emerge 
in the future. 
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heck for $10.00 (one-year subscription) payable to the AMA and 
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e Cardiovascular F Response 
the Acidotic Newborn 
Sodium Bicarbonate 


are I; Rowe, MD, and Abelardo Arango, MD, Miami, Fla 


neonatal puppy responds to hemor- 
with a decrease in cardiovascular 
nction and severe metabolic acidosis. So- 
dium bicarbonate increases pH and improves 
rdiovaseular function. The purpose of this 
ag to determine if the correction of 
is by sodium bicarbonate was re- 
ysible for the improved cardiovascular 
since sodium bicarbonate, in addi- 
to being a buffer, has a high sodium 
ntration and osmolality. 

lution of sodium chloride having the 
smolality as sodium bicarbonate, one 
ig the same sodium concentration as 
bicarbenate, and a mannitol solution 
‘same osmolality as sodium bicar- 
produced improved cardiovascular 
without a pH rise. This suggests 
moved cardiovascular function after 
carbonate infusion may be due to 
alality-of the solution rather than its 

ing action. 


e newborn patient. It is one of 
ornerstones in the treatment of 
respiratory distress syndrome’ 
and has peen suggested as an essen- 


i iaphragmatic hernia and other 
r newborn surgical conditions.*-* 
tion of metabolic acidosis has 


be D of Pediatric Surgery, Uni- 
Miami School of Medicine, and the 
Research Laboratory, Veterans Admin- 
ospital, Miami, Fla. 
t requests to Division of Pediatrie Sur- 
, Box 375 Biscayne Annex, Miami, Elor- 
1 2 (Dr. Rowe). 


been reported to improve cardio- 
vascular function,” decrease pulmo- 
nary vascular resistance, increase 
pulmonary blood flow, and reduce 
right-to-left shunts.“ However, it is 
difficult to attribute the many physi- 
ologic changes that occur following 
the intravenous infusion of a large 
volume of high sodium hyperosmolar 
sodium bicarbonate simply to the cor- 
rection of the acidosis. 

We became interested in this prob- 
lem while studying the metabolic and 
hemodynamic responses of over 200 
newborn puppies to acute arterial 
hemorrhage. Following hemorrhage 
there was a fall in arterial blood pres- 
sure, cardiac output, pulse rate, he- 
matocrit level, arterial blood pH, base 
excess, and arterial carbon dioxide 
pressure (Pco,). Blood oxygen tension 
rose and right-to-left vascular shunts 
were frequently noted. Immedi- 
ately after a rapid intravenous infu- 
sion of sodium bicarbonate there was 
a prompt rise in pH, Pco,, base ex- 
cess, and cardiac output. The pulse 
rate and arterial blood pressure in- 


Control 


Sodium 
Chloride 
No. 1 


improvement 0 
ly with the rise. ; 
tributed the improvement à in 


pies to Genera Once ac 
and hemodynamic deterioration 
marked, we injected a sodium ¢ 
ride solution containing the s: 
concentration of sodium as sodium bi 
carbonate, 880 mEq/liter. There wa 
a similar rapid increase in car 
output but the pH remained low. W 
then questioned whether. th 
proved cardiovascular function w 
due to the sodium load rathe: th 
the buffering. Another small group 
newborn puppies was subjected t 
hemorrhage. When acidosis had de 
veloped and cardiac output was low 
an intravenous injection of manni 
was given. This sodium-free 
lution contained the same osm 
ty as sodium bicarbonate, 
mOsm/liter. The response was id 
cal to that produced with the con 
trated sodium chloride selution. 
increase in cardiac output and a p 
sistently low blood pH. 
These pilot experiments. convi 
us that a controlled blind study s 
be designed to determine wheth 
improved cardiovascular functi 
ter sodium bicarbonate infusion w. 
due to the buffering actiën, hi 
dium concentration, or osmolar loa 
of the solution. a 


Materials and Methods 


Animals.—Forty-five mongrel puppies 
ranging in age from 2 hours to 7 day: 
studied. The criteria for selénfign 
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Fig 1.—All groups developed bradycardia following hemorrhage. immediately after in- 
fusion, pulse rate increased. There was no significant difference between treated groups. 





Fig 2.—Infusion produced slight temporary rise in blood pressure. There was no significant dif- 
ference between blood pressure response of sodium bicarbonate group and other treated groups. 
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Fig 3.—All infusions produced similar marked but temporary rise in cardiac index, 





Fig 4.—Infusions of sodium bicarbonate, mannitol, and two so- 
dium chloride solutions produced profound drop in hematocrit level. 
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! Fig 5.~Sodium bicarbonate infusion produced significant rise in pH. Thirty 
; minutes after infusion, pH had returned to level similar to other groups. 
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Fig 6.—Changes in base excess followed same pattern as that described for pH. 
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easurements have ee 


` Experimental Design.—Following baseline E 
measurements all puppies were subjected a 
to an arterial hemorrhage estimated to be 
38% of their total blood volume: Blood vol- 
ume was calculated as 75 ml/kg body 
weight.” The duration of hemorrhage was 
ten minutes. Measurements were made im- __ 
mediately after hemorrhage and every 15. 
minutes for 75 minutes. At this time’ ani 
mals that died or failed to develop acidosis. 
were excluded from the study. The remain 
ing puppies were assigned groups on ‘the | 
basis of body weight, age, and litter. One = 
group served as a control and four others 
were treated with intravenous infusions. = 

Group 1-Controls.-The animals were 
observed for 120 minutes after hemor- — i 
rhage and received no treatment. es 

Group 2-Sodium Bicarbonate.—Seventy- 
five minutes after hemorrhage these pup- 
pies had the rapid infusion of 1,454... 
mOsm/liter solution of sodium bicarbonate. 
containing 880 mEq/liter of sodium. 

Group 3-Sodium Chloride No. 1.-Th 
animals received a solution containing 
same sodium concentration as sodium b 
carbonate but a higher osmolality (880 
mEq/liter of sodium and 1,649 mOsm/ 
liter) because of the greater dissociation of 
sodium chloride. 

Group 4-Sodium Chloride No. 2.-A solu- 
tion with the same osmolality as sodium bi- 
carbonate but with a lower sodium content: 
(1,454 mOsm and 700 mEq of sodium per li>- 
ter) was infused 75 minutes after hemor- 
rhage to this group of dogs. 7 

Group 5~Mannitol.-These puppies had 
the administration of a concentrated so-.. 
dium-free solution of mannitol 75 minutes. 
after hemorrhage. The osmolality was the 
same as that of sodium bicarbonate; 1,450 
mOsm/liter. 

Another laboratory prepared and coded 
the solutions. The code was not broken un- 
til the experiment was completed. The so- ` 
lutions were given intravenously over a: : 
five-minute period at a volame calculated 
to equal 20% of the shed-blood volume. Al 
infusions were administered 75 minutes 
after hemorrhage and measurements were ` 
made immediately after infusion and ev- 
ery 15: minutes for N minutes or until 
















death. 


‘Analysis. of Data: -The sodium plearbon: . 
ate group. was chosen as the standard. The ~ 


: hemodynamie and biochemical measure- o 





ot die at one time. In this sty. 
ied a various times before the 


ne 120-minute observation. As å re- 
groups became smaller making 
analysis for differences less pre- 

) Cbviate this difficulty P values 
only zalculated before any deaths oc- 


; 30 irinutes after infusion. To 
gai some insight into the trend of mea- 
surements.of survivors, the average value 
fo h variable was then projected by a 


i e plaer values for significant 
; difference between groups. 


Results 


: General —Forty- five puppies—nine 
1 imals i in each group—were studied. 


to nine animals died but the 
in mortality between 


> uls Rate (Fig 1).—All groups had a 
steady €erease in pulse rate follow- 
orrhage. The treated groups 

bonded to infusion with an in- 

se in pulse rate. The rate then 
lowed to levels similar to the control 
group. 

Mean. Arterial Blood Pressure (Fig 
2).—All greups had an abrupt fall in 
Mean arterial blood pressure after 
- hemorrhage. Each infusion produced 
a slig at temporary increase followed 

teady decline. 
index (Fig 3).—Cardiac in- 
in all groups after hemor- 

e. Each infusion produced an al- 
most identical immediate increase in 

di tput to prehemorrhage lev- 
tical analysis indicated that 
BSa highly significant differ- 


i for a 30-minute pe- 

g infusion: 

it (Fig 4). ~Hemorrhage 
‘res ted na similar fall in hemato- 
eri in all groups. After 75 min- 


mitro! group hematocrit lev- . 


and then rose slightly. 
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Fig 7.—Increase in Pco, was only observed after sodium bicarbonate infusion 


Fig 8.—The Po, was only minimally effected by infusions. 


P=.94 
100+ § 


89 .29 56 
Q 


Control NaHCO, 


87 
Lie 


49 08 27 
pW a 
Mannitol 














| NaC! #2 
| es PIE E eee RO 2 








0 30 60 90 120 


Hemorrhage Minutes 


Infusion 


Infusion of sodium bicarbonate, man- 
nitol, and the two sodium chlorides 
produced an abrupt and profound 
drop in hematocrit level. 

pH (Fig 5).-The mean pre- 
hemorrhage: pH was similar in all 


Jo 30 = 30 60 90.12 
Hemorrhage Minutes — 
Infusion 


groups and fell to the same degre 
ter bleeding. The manni tol and 


sodium bicarbonäte. prodi ed 
nificant i rise in 1 pH t 





minutes after so 

te infusion the pH 
imilar to the other groups. — 
Base Excess (Fig 6).—Changes in 
base excess followed the same pat- 
tern as that described for pH. 
Arterial Blood Pco, (Fig 7).—In all 
animals the arterial blood Pco, fell 
slightly with hemorrhage. A increase 
‘in Pco, was observed only after so- 
ium bicarbonate infusion. 
“Arterial Blood Po, (Fig 8).-The ar- 
erial blood oxygen tension rose in all 
rroups immediately after hemor- 
wwe. At 75 minutes after hemor- 
‘hage and immediately after infusion 
he Po, was significantly higher in 
he sodium chloride No. 2 group but 
0 minutes later all groups were 
again similar. 


a level 




















































Comment 


Following hemorrhage, an intra- 

dnfusion of sodium bicarbon- 
: temporarily improved cardiovas- 
lar function and returned arterial 
| pH and base deficit to normal. 
Concentrated solutions of sodium 
chloride and of mannitol produced 
milar improvement in cardiovas- 
ar function without a rise in pH. 
Sodium bicarbonate acts as a buffer, 
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the correction of metabolic acidosis 
by sodium bicarbonate infusion may 
be due to the osmolality of the solu- 
tion rather than its buffering action. 

Other iavestigators have reported 
similar findings. Bergentz and Brief** 
found that pretreatment of adult 
dogs with equal osmolar trometha- 
mine (Trs) or sodium chloride pre- 
vented refractory hemorrhagic shock 
although the animals receiving so- 
dium chbride developed metabolic 
acidosis. They concluded that increas- 
ing blooc osmolality during hemor- 
rhage is en important deterrent to re- 
fractory shock and is effective even 
when acidosis is not corrected. Baue 
et al'?' in a series of investigations 
of the adult dog made acidotic 
by hemorrhage demonstrated that 
hemodynamic and oxygenation im- 
provements following treatment with 
hyperosmolar sodium bicarbonate and 
sodium chloride were comparable. 
They suggested that the improve- 
ment afier sodium bicarbonate was 
due to “an osmotic effect rather than 
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e increased bloot 
net pulmonary blood flow 
and decreased pulmonary vascular re- 
sistance. When hypertonic solutions 
of either glucose or sodium chloride + 
were given, the changes in pulmonary 
resistance and blood flow were similar. 
to that produced by sodium bicarbon- 
ate, but the pH remained unchanged. 

It is our feeling that an increase in _ 
blood pH together with an improve- _ 
ment in cardiovascular function does. 
not prove a cause and effect relation- 
ship when a hyperosmolar solution is 
used to raise the pH. Before the ef- > 
fects of buffering can be properly 
evaluated, controls for osmolality 
must be more frequently introduced 
into clinical and animal investiga- 
tions. 
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‘Ultrapore Hemofiltrat 


The Effects on the Coagula 


and Fibrinolytic Mechanis 


Alfred S. Gervin, MD; Thomas J. Limbird: Charles L; Pac! 


“Bank” blood and freshly drawn blood 
were infused through Dacron wool and grid 
filters in order to evaluate the effect of ultra- 
pore filtration on the coagulation and fi- 
brinolytic mechanisms. The filtration did not 
cause any alteration of the coagulation or 
fibrinolytic mechanisms. The grid filter did 
not remove a significant number of platelets 
from stored or fresh blood; however, the 
Dacron filter did remove significant numbers 
from both types of blood. Filtration did not 
effect platelet function. 


Te presence of microaggregate 
particles in stored bank blood has 
been established’ and the deleterious 
effects of the infusion of large vol- 
umes of these particles documented.” 
The diminutive size of these aggre- 
gates (10u to 50u) and the subsequent 
ineffectiveness of standard 170p to 
200u blood filters in expuning these 
particles’ has stimulated the devel- 
opment of new ultrapore filters with 
filtration capabilities in the micro- 
aggregate range. Two ultrapore fil- 
ters are now commercially available: 
a 40u grid filter and a packed Dacron 
wool filter which is said to be able to 
filter 102 particles. Both filtration 
units seem effective in the removal of 
microaggregates.’ However, to be 
clinically effective, microaggregate 
filtration must be achieved without 
significant injury to the formed blood 
elements or coagulation progenitors. 
The effects of infusion of blood 
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through ultrapore filters: on : 
bases are unknown. : 
This study was undertakes to 
date those alterations that migh 
cur in coagulation mechanist 
lowing the infusion of fresh ai 
blood through ultrapore filters 


Methods 


Blood was collected in plastic bags 
citrate-phosphate-dextrose (CPD) 
coagulant according to the guidelir 
the American Association of B.ood Ba 
All determinations were performe 
thoroughly mixed blood samples 
and after a single passage, through 
ile, new ultrapore filter. 

One-stage prothrombin time” p 
thromboplastin time, thrombin. ti 
platelet counts," fibrinogen levels,” 
blood euglobulin lysis times (WBEL 
and hematocrit levels were menitored 
brin degradation products were assay by 
the tanned red cell hemagglut nation i in 
bition technique of Merskey and’ nasogi 
ates.“ 

Platelet function studies. were per 
formed at 37 C using a modification of the 
turbidometric system of Born and Cr 
Platelet rich plasma was prepared and 
response to the aggregating agents adeno- 
sine diphosphate (ADP 5 x 10M) 
aqueous epinephrine (1/1000), were 
in an aggregometer. 

Heated and unheated fibrin plates 
prepared after the techniques of Astru 

al. Twenty-four milligrams i 
brinogen, 80 ml standard barbital. 
buffer, and 20 ml distilled water wi 
bined, and 10 mi of this mixture. 
each 86 x 15 mm Petri dish. and 


thrombin, producing a fibrin 
mm thickness. Plasminog. 
3 platos were prepare by heat 
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tes for 15 minutes at 80 C. Twenty units 
rokinase were added to a fibrin plate 
rom each group so the variations in the fi- 
inogen and fibrin concentrations might 
be detected and the plates standardized. 
Following filtration of the blood, the filter 
-was opened and a standard amount of the 
filter element removed and placed on the 
heated and unheated fibrin plates. Follow- 
ing 18 hours of incubation at 37 C, the 
mes of lysis were measured as an index 
of the fibrinolytic activity on the filter ele- 
‘ment. Four groups of studies were per- 
formed. 
Group 1.—Fifteen units of “outdated” 
human blood, which had been maintained 
at 4 C for 30 days, were infused through 
separate packed Dacron wool inline trans- 
fusion filters. 
Group 2.-Five units of aged human 
blood similar- to that in group 1 were in- 
- fused through single 40» grid filters. 
Group 3.—Five units. of blood were 
rawn into CPD anticoagulant from 
ealthy donors who had taken no aspirin or 
n-containing drugs for 14. days. 
two hours of collection, each unit of 


Partial Thromboplastis Time 


e—a Dacron Fresh 
@= =~ Dacron =xpired 
erruo Grid Fresh 

e. =: Grid Exoired 


Prothrombin Time 





; Postinfusion 
g 1:—Effect on coagulation factors of single passage cf fresh 

expired blood through ultrapore filters. No significant changes 
ed in preinfusion and postinfusion samples. 

























Fibrinogen 


that in growp 1. 

Group 4.—Five units of 2-hour-old CPD 
anticoagula.ed blood, similar to that in 
group 3, were infused through individual 
40p grid filters. 

All data were subjected to statistical 
evaluation with the Student paired t-test. 


Results 


The results are summarized in Fig 
1 and 2. Hematocrit levels, partial 
thromboplastin times, thrombin 
times, fibr:nogens, WBELTs, and fi- 
brin split products were not signifi- 
cantly altered in fresh or stored blood 
by a single passage through either fil- 
ter (P > ©). 

A single passage of fresh blood 
through tae Dacron wool filter re- 
duced the platelet count by 36.8% + 
9% (P< .0.). Platelet function (Fig 3) 
in the preinfusion and postinfusion 
samples was normal despite the re- 
duction of platelet count. Infusion of 
aged blooc through the Dacron wool 


-filter reduced the platelet count 69.9% _ 


to + 5% (P<.001). Platelet function be- 
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Fig 2.—Note significant decrease in platelet count in fresh and ex- 
pired blood when passed through Dacron woo! filter. 
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fore and after filtration was abnor- 
mal as manifested by the poor pri- = 


mary wave and absence of a J 
secondary wave in response to ADP: 


and epinephrine (Fig 3). 

The passage of both aged and fresh 
blood through the grid filter produced — 
a statistically insignificant decrease: 
in the platelet count. The platelet. 
count in the fresh blood decreased 9% 
+ 3% and in the aged blood 19% + 6% 
(for both, P > .05). Platelet function > 
was normal before and after infusion 
of the fresh blood through the grid _ 


filter; platelet function remained ab- 


normal in both the preinfusion and 
postinfusion samples of the aged 
blood. 4 
No fibrinolytic activity was noted ` 
on either the heated or unheated f- 
brin plates following incubation of- 
the samples from either filter (Fig 4). 


Comment 


The clinical efficacy of any filter 
system is a function of removal of- 
deleterious elements without altera- : 


a _Ultrapore Hemofiltration/Gervin et al 
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corporeal bypass." This report is not 
concerned with the removal of unde- 







_ with the-effeets of ultrapore filtration 
on those desirable components of 
ansfused blood. Previous publica- 
have demonstrated no altera- 
iors in the hematocrit or plasma-free 
hemoglobin levels in stored blood fol- 
lowing infusion through ultrapore fil- 











: _ ters." However, no studies have been 
reported in which coagulation mecha- 


* 


nisms have been investigated or in 
- Which. fresh blood has been tested. 
In this study no alteration of the 
coagulation system was detected fol- 
lowing the passage of fresh or stored 
blood through either filter. The insig- 
nificant changes in the partial 
thromboplastin times, prothrombin 
‘times, and thrombin times indicated 
hat no significant alterations oc- 
urred in any specific coagulation fac- 
or, No activation of the fibrinolytic 
ystem occurred following infusion of 
fresh end stored blood through either 
er, ie, the WBELT, fibrinogens, 
and fibrin split products were un- 
changed. Fibrinolytic activity on the 
filter elements could not be demon- 
_ strated on the heated and unheated 
_ fibrin plates. These findings imply 
` that the transient blood plastic inter- 
face that occurs during a single pas- 
-> sage of 1 unit of blood through the ul- 
_trapere filter does not activate 
_ fibrinolytic mechanisms as suggested 
by the studies of Gerbode et al in the 
_ extracorpereal bypass situation,'” 
Platelets, initially described by Ad- 
` dison and Gulliver in 1841,” are es- 
_ sential components of the hemostatic 
_ mechanism. Platelets are responsible 
iot only for the primary prevention 
of kemorrhage by formation of 
“plugs” at sites of vascular injury, 
_. but also for the release of platelet ag- 
| gregating substances that attract ad- 
_ ditional platelets and for the release 
thromboplastic substances that ini- 
te the process of fibrin deposition. 
e frailty of platelets, their brief 
_ functional life expectancy in stored 
__ blood, and their attraction to foreign 
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le micreaggregates, but rather |; 
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or irregular surfaces have engen- 
dered interest in the effects of ultra- 
pore filters on platelet number and 
function. The effect on platelets of 
transfusing CPD preserved “aged” 
blood through standard 170p filters 
was investigated by Arora and 
Morse, who found no change in plate- 
let numbers following a single pas- 
sage of blood through these filters.” 
Platelet function studies were not 
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performed. Swank et al' demon- 
strated a 25% decrease in platele 
count following a single infusion o 
ACD preserved blood through daci 
wool filters. ee 
In this study, the grid filter did 
remove significant numbers of plat 
lets from fresh or stored blood. H. 
ever, the Dacron wool filters di 
move significant numbers of pla 
from both fresh and stored bloc 








(right) and Dacron wool (left) filter elements. 


platelet function was distinctly ab- 
normal in the unfiltered 30-day-old 
‘stored blood, as manifested by the 
poor primary response to aggregat- 
ing agents and the absence of a sec- 
ondary wave of platelet release, one 
ust assume that these platelets 
were nonfunctional and probably of 
no benefit to the recipient. Since 
these platelets may be involved in mi- 
eroaggregate formation and may 
themselves act as microaggregates, 
the removal of these nonfunctional 
particles may be desirable. Only the 
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Fig 4.—Unheated fibrin plates demonstrating absence ct fibrinolytic activity on grid 


Dacron weol filter significantly re- 
moved these potential microemboli. 
Significant numbers of platelets were 
removed frem fresh blood by the Dac- 
ron wool filer. However, although the 
platelet cowat decreased, the platelets 
remaining -n the filtrate manifested 
normal agg-onometric function. This 
implies that, although the Dacron 
wool filter removes some platelets, a 
population of healthy, functional 
platelets does pass through the filter 
element. 

Swank’ ard Solis” have shown that 
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blood collected in ACD or CPD anti- 
coagulant. Thus, the infusion of fresh 
blood can be associated with miero- 
embolic. difficulties. Therefore, the 
employment of properly designed ul- 
trapore filters would apparently be 


‘indicated in most transfusion situ- 


ations. However, the use of Dacron 
wool filters is contraindicated during 
the transfusion of fresh blood or 
“platelet packs” employed as primary 
therapy for thrombocytopenia. or 
platelet dysfunction. The grid filter 
does not remove platelets and could 
be used in this situation. However, if 
fresh blood is employed for reasons 
other than platelet replacement, the 
use of the Dacron wool filter—espe- 
cially in the situation of progressive 
pulmonary compromise—is appropri- 
ate and might prevent further pulmo- 
nary deterioration. During massive 
transfusions of stored blood, the Dac- 
ron wool filter should be employed for 
the effective removal of microag- 
gregates, potentially harmful debris, 
and nonfunctional platelets. 
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imptoms, and is cured by local ex- 
young man was debilitated by 
mucas diarrhea and had diffuse cys- 
t of the distal colon. His 


; y demonstrated by this patient. 
successful management of the case 


Dires diarrhea is usually 
due to a particular disease en- 
tity such as parasitic infestation, 
transmural colitis, or carcinoma. In a 
few cases, however, the criteria upon 
which to make these diagnoses are 
absent. One disease that eludes diag- 
nosis and can lead to radical therapy 
is colitis cystica profunda. 

This case report exemplifies the va- 
garies of the diagnosis of this disease, 
the potentially high morbidity, and 
an alternative method to manage- 
ment as well as indirect evidence that 
the cause of this condition is in- 
flammatory in nature. 


Report of a Case 


The subject (182 em [72 in] tall, 79 kg 
[175 lb]) was in excellent health until age 
21 years when he developed diarrhea while 
serving in the Air Force in Korea in 1956. 
After discharge in 1957 (54 kg [120 lb]), he 
was treated by his local physician for ‘‘co- 
litis” until] August 1958, when he entered 
the hospital for the first time (61 kg [135 
1b]). He reported a 16-kg (35-lb) weight loss 
from the onset of his diarrhea in 1956 and 
described 5 to 12 mucoid stools each day 
with blood flecks on the surface and 
marked tenesmus. On examination he had 
generalized abdominal tenderness. Procto- 
scopy revealed reddened, irritated mucosa 
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with whitish gray granular material on t 
surface. A palpable anterior rectal ma 
could not be seen by proctoscopa, R 

of laboratory studies showed nor 


protein, albumin, and alectra yt 
were negative for ova, parasites, and 
ogens by smear and culture. Res 
barium enema examination wer 
A diagnosis of ulcerative col 
and the patient’s symptoms res 
treatment with tincture of belladon 
egoric, and sulfaguanidine. At the 
discharge he was having only twe to 
semiformed stools each day. 
Three weeks later he developed diz 
requiring readmission in January 1959 (5 
kg [128 lb]). Examination at this time 
vealed two rectal polyps on the. 
rectal wall which were biopsied. 
cally this suggested mucous col 


gens and parasites, but one 
contained amebic-like cysts. Hi 
full course of emetine hydro 
chloroquine, and diiodohydroxyqui 
doquin). After completion of tl 


this time; no further there 


; However, smpe reniri 





: ‘not improve his sympto 
-to have blood-tinged mucoi 
~ nesmus, weakness, and fatigue. Four years 
later he entered a third hospital (58 kg [129 
- Tb) for excision of a 6- x 3-em anterior rec- 
‘tal. mass. Proctoscopy revealed several 
polyps, two ulcers, and the hard raised 
mass. Biopsy of the mass revealed a “be- 
nign adenomatous polyp.” The mass was 
< then completely excised and microscopic- 
ally interpreted to be a rectal diverticulum 
- with diverticulitis. The mass was “caused 
¿by invaginations of the mucosa into the 
nderlying mucularis.” 
From 1963 to 1968, he had persistent 
arrhea with exacerbations to 20 to 30 
stools each day. During this time he served 
another four years in the Air Force. Three 
ectal polyps were removed during this pe- 
od. His weight varied between 54 to 58 kg 
120:to 130 1b). Cholecystectomy and inci- 
dental appendectomy were performed in 
1965 for recurrent pain in the upper part of 
the abdomen. 
- In July 1968 he was evaluated for bloody 
mucoid diarrhea in a fourth hospital. Re- 
sults of proctoscopy were normal. Findings 
rom barium enema examination were con- 
sistent with a low-grade colitis. His dis- 
charge diagnoses were spastic colon and 
‘superficial colitis. 
“Reevaluation, at the first hospital in Au- 
gust 1968 (16 kg [136 Ib}), r revealed proctitis 
_on proctoscopic examination. Normal bar- 
ium enema and air contrast barium enema 
examinations were performed. Multiple 
‘proctoscopies and rectal biopsies finally 
yielded the diagnosis of colitis cystica pro- 
-funda (Fig 1). Both the gastroenterologist 
‘and surgeon agreed the condition was be- 
nign. A partial resection of the rectum and 
-rectosigmoid for probable mucin-produc- 
‘ing adenocarcinoma of the rectum was 
considered. With some improvement in 
‘symptoms, the patient wished to attempt a 
return to work and not to undergo surgery. 
At this time he was having five to six stools 
each day with exacerbations to 15 per day. 
: For the next three years he attempted to 
vork as an electronic technician but the 
‘requency of his diarrhea and the severity 
_ of his tenesmus prevented regular employ- 
“ment. 
The patient was admitted again to the 
first hospital (56 kg [124 Ib]). Results of 
sroctoscopy to 25 em above the anus were 
‘normal except for a l-cm granular mass on 
he anterior rectal wall 10 cm from the 
_anal verge and the finding of much mucus. 
air contrast barium enema examina- 
-tion revealed an- irregularity in the rectal 
area with incomplete d distention compatible 
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Fig 1.—Photomicrograph of biopsy speci- 
men demonstrating communication be- 
tween mucosa and deep cysts within sub- 
mucosa; second deep cyst also seen 
(hematoxylin-eosin, X 15). 


with his previous rectal surgery. The re- 
mainder of' the colon was normal. X-ray 
films of the upper gastrointestinal tract 
with small bowel study were normal. Find- 
ings from a small bowel biopsy were nor- 
mal. Duodenal aspirate did not contain any 
parasites. Stools were negative for ova, 
parasites, and pathogenic bacteria. The 
rectal mass was excised (Fig 2). 

After a period of observation in the hos- 
pital with no improvement in profuse mu- 
coid diarrhea, the patient underwent ex- 
ploratory laparotomy in May 1971. The 
large and small bowel were normal except 
for a small palpable cyst in the rectal wall 
below the peritoneal reflection. The sig- 
moid colon was transected, biopsied, and 
brought out through the abdominal wall as 


an end colostomy and mucous fistula. Mi- - 


croscopic examination of the proximal sig- 
moid colon revealed cysts in the submucosa 
but none of the “deep mucus pools” seen on 
previous biopsies. Immediately following 
operation, the patient’s condition was im- 
proved. The end sigmoid colostomy pro- 
duced four to five formed stools each day 
and tenesmus disappeared. 

During the year following operation, the 
patient gained 9 kg (20 |b), feels well, and 
has formed stools per colostomy, six to 
seven each day. He has no tenesmus nor 
rectal mucus. His weight is now 66 to 70 kg 
(145 to 155 1b). His appetite has improved. 
He returned to work and does not want to 
have the colostomy closed at this time. 
Biopsies of the rectum, colostomy stoma, 










Fig 2.—Photomicrograph of biopsy speci- 
men demonstrating completely formed ` 
deep cyst; degeneration of some epithelial - 
cells can be seen as well as mucus within 
follicles; some deep cysts (in other sections) 
were completely filled with mucus. and had 
no epithelial cells remaining (hematoxylin- 
eosin, Xx 20). 












































and mucous fistula in December 1971 re- 
vealed no mucus cysts. Proctoscopy in July 
1972 revealed normal but dry and. friable 
mucosa. Digital examination of the colos- 
tomy, fistula, and rectum revealed no. 
masses. 


Comment ` 


The case presented in this report is 
that of a young man who was essen- 
tially disabled by his diarrhea and te- 
nesmus for a period of 14 years. The 
various attempts at diagnosis and 
treatment required at least 18 hospi- 
talizations, over 20 proctoscopic ex- 
aminations, ten rectal polypectomies, 
and numerous biopsies. The tissue 
changes were present on the biopsy 
material as early as 1959, but the 
diagnosis was not made by several 
experienced pathologists. This pre- 
sumably was due to the infrequent 
occurrence of submucosal cysts and 
lack of dissemination of the original 
reports. The initial biopsy report at- _ 
tributed the unusual finding of mucus 
beneath the muscularis mucosa to be 
an artifact. 

Difficulty in making the djapnosis 
was not uncommon in the 48 cases of 
“colitis cystica profunda in the litera- _ 
-ture (Table): Ten of these reported: 

cases had previous rectal surgery and 


2S -o Profunda/Herman & Nabseth 





Age, yr 


No. & Sex ‘Symptoms. pGosem Endins a 
i : “proctitis 


: 27,M 


z rom 
24, F 
"37, M 


-of 
8yr 
Emo 


6mo 


2yr 


2yr 


4 mo 


Stricture, 7-13 cm 


Stenotic bleeding mass, 
upper rectum 


“3 weeks Ulcerative colitis 


Constricting mass, 5 cm 


2 X 2 cm posterior mass, 
9em 

1 X 3 cm anterior mass, 
8cm 

1 X 3 cm anterior mass, 
8cm 


1 cm anterior mass, 6 cm 


-Examination : 


Stenosis at pelvirectal 
junction 
Ulcerative colitis 


Loss haustrations 


Disease* s 


Treatment 
L- Resection of — 
stricture ~~ 











Abdominoperineat 
resection 

Steroids; colectomy 

Abdominoperineal 
resection 

Abdominoperineal 
resection 

Local excision 





Local excision 


Local excision 


14yr Multiple polypoid masses Filling defects of Abdominoperineal 


3 yr 


Months 


62,M Months 


1.5 cm thickened anterior 
rectum 


Rectal prolapse, smali 
polyps filling defects 
Three masses at 4 cm 


2yr Normal rectum 


Normal rectum 


rectum & sigmoid 
Multiple rectal 


Rectal filling defects 
Filling defect 
transverse colon 


3.5 cm filling defect 
descending colon 


Nodular defect, 
rectum 


Rectal polyp 


Rectal polyp 


Rectal prolapse 


mpt to rule out malignancy. 


The disease:seems to occur in one of 


use. In- the cases reviewed the 
symptoms were as follows: rectal 
bleeding 9), diarrhea (14), mucus 
j pain (eight), tenesmus 

t less (four), and previous 

(11). The physical find- 

s follows: rectal mass or 


tenosis (four), clinical ul- 
tis (five), polypoid filling - 


ur), prolapse (five), and 


ulceration (without ulcerative colitis) 
(two). The most common form (35 
cases) is localized in the anterior wall 
of the rectum between 5 and 12 cm 
from the anal verge. The patient has 
the nonspecific complaints of te- 
nesmus, rectal bleeding, and diarrhea. 
Usually a rectal mass or polyp is pal- 
pated which is not ulcerated nor al- 
ways apparent on proctoscopy. (The 
rectal mass that yielded the diagnosis 
in. our patient was only visible on 
three of the five proctoscopic exami- 


_ nations done on that hospitalization. ) 


resection 
Local excision 

and incision 
Local excision 


Transverse 
colectomy 


colitis 
Polypectomy; Cure 
segmental 


resection 


Symptoms persis 
after Gyr o 

All 19 patients had ff cee 
local excision; 
12 of 17 patients 
followed were 
cured by 
local excision 


(Continued on 


funda A segmental resection 
done because of uncertainty o 
diagnosis. 

The second form of colitis eys 
profunda is localized to one: segment _ 
of colon with no evidence of 
elsewhere. Six of seven ca 
ported (including our case) w 
ized to the. rectosigmoid. 








Hemorrhoids. 


Rectal prola pse 


Multiple polyps 
Multiple polyps 





Ulcerative colitis 
Ulcerative colitis 


Symptoms persist 
after 4 yr 

Symptoms persist 
after 3 yr 


Colectomy 
Colectomy 
Antibiotics 
Colectomy 
Partial colectomy 











Normal rectum 


4 cm right lateral rectal 
mass, 4 cm 


Filling defect 
sigmoid colon 


ro rjooooorrrre ro rererere 


Local excision 


Local excision 





Constriction, 6 cm 


Mucosal 
irregularity 





«Carstens & 
Gonzalez" 


36,M 14yr 


Multiple anterior rectal 
swellings 


Anterior rectal swellings, 
6-12 cm 

Rectal prolapse, granular 
mucosa 


5 masses encircling rectum 
at 6 cm 


2.5 cm anterior rectal mass, 


6cm 
Raised lesion, 9-13 cm 


Edematous, friable mucosa 


Anterior rectal masses, 
mucus 


oL signifies localized; D, diffuse; and S, segmental. 


and descending colon only.’ 

The third form of colitis cystica 
: profunda is diffuse with submucosal 
cysts scattered throughout the colon 
but predominantly in the rectosig- 

oid, Only seven cases of this form 

ve been reported, all retrospec- 
tively, by Wayte and Helwig,” Car- 
tens and Gonzalez, u and Castle- 





Local excision 





Normal 


Spasm; polypoid 
lesions descending 
and sigmoid colon 


improvement but | 
persistence of 
incontinence, > 


Biopsy 


prolapse, and. |. ; 


mucus diarrhea 


Colostomy at site 
of sigmoid 
perforation 

Local excision 





Normal 


Ulcerative colitis; 
cecal mass 


Normal 


a child with antibiotic-resistant 


dysentery who died one day after ad- 
mission. The patient of Carsten and 
Gonzalez had polypoid lesions of the 
descending and sigmoid colon as well 
as of the rectum. In all seven cases 
the submucosal cysts were found on 
pathological examination of the re- 
sected or autopsy specimens. 

Colitis cystica profunda is probably 
an acquired condition related toin- 
flammation. Submucosal cysts have 


-peen described. in association with 





Local excision 
and incision 


Local excision 
Colectomy Unknown 


Diverting sigmoid 
colostomy 


Complete relief of 
symptoms and | 
disappearance . 
of gross.and 
microscopic 


evidence of © | 


disease 


frequently ulcerative colitis or dysen- 
tery. Histologically the deep mucus- 
filled cysts are lined with normal epi- 
thelium and serial sections show com-__ 
munication through. narrow channels _ 
with the lumen. Although Allen® re- 
ported three cases of a single in- 
tramural mass of the rectum. 

“hamartomatous : 
the multiple lesions found in other re 


ported cases are against a cong 





inverted polyps,” __ 


to ogically resembled colitis 
a Also i in support. of 


harges in the present case af- 
ablishment of a diverting co- 


f interest. that the third pa- 

he series of Epstein et al de- 

erere diarrhea after local ex- 

of a rectal colitis cystica 

profunda lesion. This diarrhea was 

secondary to rectal prolapse and was 

coniedied by resection of the pro- 

In spite of the recurrent 

ies and associated inflamma- 

, there were no submucosal cysts 

nd in the resected rectum. Others? 

have reported relief of symptoms af- 

r abdominoperineal resection but 

jis radical surgery is probably not 

ecessary for cure of the disease and 

ieg the likely additional morbidity 

impairment of sexual function, a 

nplication that was avoided in our 
-year-old patient. 


Thompson HR: Nonspecific stricture 
rt ef reetum. Proc R Soe Med 


i 
. Goodall HB, Sinclair ISR: Colitis cys- 
ica pororenda. J Pathol Bacteriol 73: 33-42, 


TE Geatieman B: Mucocele of the sig- 
d? Cancer Seminar 3:133-135, 1963. 
_4, Castleman B: Case records of the 
Massachusetts oneal Hospital. N Engl J 
ed 275:608-614, 
. Allen MS: AAE inverted 
polyps of the rectum. Cancer 19:257-265, 


Py Epstein 5E, et al: Colitis cystica pro- 
funda. Am J Clin Pathol 45: 186-201, 1966. 
T. Barner JL: a T profunda. 


Rad 
a. Fechner RE RE: polyp of the colon pos- 


al or polypoid, = : 


is ‘cystica pro- 


funda. It also should include adeno- — 
matous polyp, inflammatory (juve- 
nile) polyp, lymphoid polyp, villous 


adenoma, carcinoid tumor, granu- 
loma, pneumatosis cystoides intesti- 
nalis, adenocarcinoma (primary or 
metastatic), lipoma, leiomyoma or 
leiomyosarcoma, endometriosis, mul- 
tiple polyposis, and colloid carcinoma 
of the rectum. 

An adequate biopsy should allow 
differentiation among these possi- 
bilities. Confusion arises if the deep 
mucus-filled cysts or associated in- 
flammatory cells are interpreted as 
signs of a malignant process. The 
cells lining the cysts are regular and 
have normal nuclei. Mistaken diag- 
noses of malignancy have resulted in 
abdominoperineal resections. 

Treatment to date has been local 
excision of the rectal mass. Even par- 
tial excision has relieved symptoms in 
some patients.* Incision of the cysts 
has also corrected the symptoms.*:* 
Four patients in Wayte and Helwig’s 
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patient of Sullivan et al? ha 
improvement after local ex 
the persistent. mucus diarrk 
gests that segmental disea 
be better controlled witha. colos 

Most patients have had minor 
plaints but this disease can cause 
tal stenosis, +>" excessive 
losses,’ or debilitating diarrhea 
our patient. Since partial exe 
effective in relieving sympto 
since incision of these cysts ; 
drainage of the mucus, it would. 
unnecessary to perform a radica 
section to relieve a stenosis caused 
a rosette of these cysts. 

The successful management of 
present case by a diverting eclostom 
suggests that colitis cystica profun 
involving the rectum or rectasigme 
does not require an abdominoperin 
resection for relief of symptoms. 
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A patient developed osteomyelitis of the 
clavicle after an indwelling catheter had 
been used in the subclavian vein for eight 
days. The catheter had been employed to ad- 
nister ampicillin sodium and methicillin 
ium to treat postoperative staphylococcal 
bacteremia and wound infection following 
repair of a hiatus hernia. Subperiosteal cla- 
ilectomy and methicillin produced a cure. 





Osteomyelitis of the Clavicle 
Following Subclavian Vein Catheterization 


ona Manny, MD; Ilan Haruzi, MD; and Zvi Yosipovitch, MD, Jerusalem 


So vein catheterization 
is frequently used for central 
venous pressure monitoring, intra- 
venous hyperalimentation, and pro- 
longed fluid therapy.'* However, this 
procedure is potentially dangerous, 
and various complications have re- 
cently been reported. The complica- 
tion rate varies from 4.5% to 7.5%.** 
Adar and Mozes’ reported two fatali- 
ties among 141 patients with subcla- 
vian puncture. By now, the list of 
complications reported includes (a) 
pneumothorax, (b) hemothorax, (e) fa- 
tal air embolism, (d) massive effusion 
of fluids or blood in the pleural space 
or mediastinum, (e) perforation of 
right atrium and cardiac tamponade, 


_ (f subclavian artery rupture, (g) bra- 


chial plexus injury, (h) subcutaneous 
hematoma, (i) thrombosis of the sub- 
clavian vein, and (j) infections.**** A 
brief review of the literature revealed 
that the infections reported appeared 
either local or systemically. 
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The purpose of this paper is to draw. 
attention to another type of complica- 
tion, namely, osteomyelitis of the 
clavicle at the site of subclavian ve 
catheterization. : 









Report of a Case 


ù ; 
A 62-year-old woman was admitted to: 
the hospital because of a diaphragmatic ` 
hernia that had caused symptoms for 20- 
years, In the two years before admission 
she had had two episodes of upper gas- 
trointestinal bleeding. a 
On examination the patient was found 
to be slightly obese. Except for some epi- 
gastric tenderness, no other abnormal 
signs were found. Hemoglobin level was 13. 
gm/100 ml, white blood cell count 6,000/cu 
mm with normal differential cell count. Re-. 
sults of urinalysis, blood urea nitrogen, — 
glucose, electrolyte, and liver “function 
tests, chest x-ray film, and electrocardio- 
gram were all within normal limits. Bar- 
jum meal revealed a large sliding dia-. 
phragmatic hernia with signs of peptic — 
esophagitis. On laparotomy a diaphrag- _ 
matic hernia was found, The hernia was 
reduced, the diaphragm repaired, and va- © 
gotomy and pyloroplasty (Mikulicz) were _ 
performed. On- the second postoperative 


` day fever appeared (up to. 39.5°C). Three. 
~ blood cultures taken at that time were pos- 


itive for staphylococcus. Ampicilin. s% 






through ; indwelling 





Osteolyiic lesions with mottling appearance in medial two thirds of right clavicle. 


eatheter in the right subclavian vein. Fol- 
lowing the treatment, only a slight drop in 
_ temperature was noted without much im- 
roveraent in the general condition of the 
patient. On the llth postoperative day a 
large abscess in the surgical wound was 
drained. The culture from the wound grew 
taphylococens aureas with the same spec- 
rüm gf sensitivizy as was found in the 
“blood, and. a Streptococcus viridans. Four 
grams of methicillin sodium daily were 
‘added to thetherapy, and a rapid improve- 
“ment in the patient’s condition was no- 
ed. The subclavian catheter was re- 
noved after eigh: days, and the patient 
was discharged on the 24th postoperative 
ay in fairly good general condition. 
eeks later, the patient was read- 
ause of fever (38.5 C), swelling, 
pain in tae region of the right clavicle. 
On examination, tkis area was red and ten- 
der to palpation. Small amounts of puru- 
‘lent material drained out the spot where 
he catheter had been inserted intrave- 
ously. Culture from this discharge grew 
jagulase positive staphylococcus, sensi- 
ve to metkicillir. X-ray film (Figure) 


panie vie Dudrick SJ, Witmore DW: Long-term 
- parenteral feading Hosp Practice 3:65-72, 


2. Wilson JN, et ak Central venous pres- 
sure in optimal bloed volume maintenance. 
k Surg 85563-8378, 1962. 
. Bernard RW, Stahl WM: Subclavian 
s torization: A prospective study: 
ig 


showed an osteolytic lesion in the medial 
two thirds of the clavicle. 

With diagnosis of osteomyelitis of the 
right clavicle, the patient was operated on. 
The bone was found to be lying in a big ab- 
scess, and pus was also found within the 
medullary canal. The clavicle was excised 
subperiosteally and closed drainage main- 
tained for three days. Methicillin was ad- 
ministered intramuscularly for ten days. 
The postoperative course was uneventful; 
the wound healed primarily. The patient 
was discharged after 12 days. The function 
of the shoulder 18 months after surgery 
was clinically normal, although no new 
growth of the clavicle could be detected. 


Comment 


Osteomyelitis of the clavicle is a 
very rare complication of subclavian 
venipuncture. Although in a prospec- 
tive study by Bernard et al‘ it was 
stated that a positive culture may be 
found in nearly 40% of subclavian 
catheters after removal, serious in- 
fections are rarely encountered.*" 
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_ Christenson et al’ report: 
tient with cellulitis at the site of sv 
clavian puncture in a series of 129 
cases. McDonough and Altem 
considered infection as one cf se 
possible factors producing subcla 
vein thrombosis in five cases they re- 
ported. 

Smith et al* reported eight comp 
eations of 200 subelavian venipun 
tures. One patient, who had develope 
septicemia originating at the site of 
venipuncture, had undergone surge 
for perforated duodenal uleer, > 

There are two possible pathways o 
infection, Obviously, the needle an 
catheter may have transmitted the 
infection from or through the’ ski 
Second, metastatic blood spread m 
have occurred from another focus. {1 
the body. The sequence of events 
our patient was that of septicemia 
preceding the subclavian venipune- 
ture and the catheter insertion, It. 
conceivable that the infection 
seeded around or under the peri- 
osteum of the clavicle or by the tip of. 
the needle at the time of its inserti 
Manipulation of the needle huggin 
the clavicle in search of the vein may 
easily have perforated the vain at 
produced a hematoma. The infected 
hematoma may have resulted i 
scess formation around the clavic 
and subsequent osteomyelitis. A sin 
ilar situation is recognized by pedi 
tricians and orthopedists where fer 
oral venipuncture in the newborn and 
in infants with septicemia may pr 
duce septic arthritis of the hip, 


Nonproprietary and 
Trade Names of Drug 


Ampicillin sodium—Alpen-N, Ame 
Omnipen-N, Penbritin-S for Bij 
Polycillin-N for Injection, Prini 
Totacillin-N. 


3:746, 1971. Pas 
8. McDonough JJ, Altemeier WA: Sub- 
clavian venous thrombosis secondary toin- 
dwelling catheters. Surg Ginecol Obstet 
133:397-400, 1971. On 
9. Smith BE, et al: Complications of s 
clavian vein catheterization. Area Surg 
90:228-229, 1965. : 
10. Chacha B: Supporative arthri 
the hip joint in infancy. J Bone Joia 


(Am) 53:538-544, 1971. 


Osteomyelitis/Manny et al 


























































Forearm amputation after cardiac cathe- 
terization. was averted when a nonthrombot- 
‘arterial occlusion was recognized within 
- eight hours of the onset of brachial catheter- 
ization. The diagnosis was facilitated and 
-documented by operative arteriography. The 
. patient. was successfully treated by forearm 
fasciotomy. 


mputation is a rare complica- 
& tion of brachial artery catheter- 
ization. Usually there is abundant col- 
lateral circulation in the arm and if 
local arterial complications require 
‘surgical therapy, good results can be 
anticipated. However, the absence of 
pulse following thromboembolec- 
my for catheterization complica- 
ons may be the harbinger of severe 
ischemic complications including limb 
loss.’ 

The following report describes the 
ease of a patient who was facing am- 
putation following brachial artery 
-eatheterization. Her wrist pulses 
` were not restored by catheter embo- 
lectomy. Limb loss was averted when 
an intraoperative arteriogram accu- 
rately identified the pathologic pro- 
cess, and appropriate surgical ther- 
apy was instituted. 


Report of a Case 


< A Sl-year-old white woman had a car- 
diac catheterization on Feb 22, 1972. (Car- 
diac output was 4.3 liters/mm.) A No. 7 
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\ onthrombotic 
Arterial Occlusion 


Complication Following Brachial Artery Catheterization 
With Arteriographic Diagnosis and Surgical Treatment 


Leonard A. Sharzer, MD, and William H. Baker, MD, Iowa City 


atheter was passed through a transverse 
R 


arteriotomy in the brachial artery at the 
antecubital fossa. At the conclusion of the 
four-hour procedure, only a weak radial 
pulse could be palpated despite an at- 
tempted thrombectomy with the use of a 
Fogarty catheter. Within two hours the ra- 
dial pulse disappeared; the distal forearm 
and hand became cadaveric, paretic, pain- 
ful, and anesthetic to pinprick. Limb loss 
appeared imminent. 

The antecubital fossa was explored with 
the patient placed under regional anesthe- 
sia. The brachial artery was thrombosed. 
The previous arteriotomy site was resected 
but no stenosis was found. A Fogarty cath- 
eter was repeatedly passed to the wrist un- 
til no further thrombus was bbtained and 
an end-to-end anastomosis of the brachial 
artery was performed. However, a radial 
or ulnar pulse could not be palpated and an 
operative arteriogram revealed no contrast 
material in the radial, ulnar, or muscular 
arteries of the forearm (Figure, left). This 
arteriogram, when interpreted with the 
clinical findings, suggested a nonthrom- 
botic arterial occlusion such as forearm 
compression syndrome. 

The incision was extended onto the tense 
flexor aspect of the forearm from the ante- 
cubital fossa to the wrist. As the fascia 
was incised, edematous, pale muscle burst 
forth and the radial artery began topul- 
sate. The fasciotomy was continued dis- 
tally to include the flexor retinaculum. An 
operative arteriogram after the fasciot- 
omy (Figure, right) showed intact radial 
and interosseus arteries with filling of the 
palmar vessels. The large skin and fascial 
defect was left open and an autogenous 
skin graft applied six days later. At the 
time of discharge from the hospital, the 
patient had a normal radial pulse and no 
signs or symptoms of arterial insuffi- 
ciency. 


Comment 


The commonly recognized compli- 


cations following cardiac catheter- 





Operative arteriograms. Left, After revi- 
sion of anastomosis but prior to fasciotomy; 
no passage of contrast into distal forearm. 
Right, After fasciotomy; radial artery is vis- 
ible along outer cortex of radius; inter- 
osseus branch is well seen, as is proximal», 
palmar arch. Ulnar artery is not seen. 


ization are mechanical problems at 
the arteriotomy site, such as hemor- 
rhage, thrombosis, intimal dissection, 
false aneurysm, or arteriovenous fis- 
tula.'* In this patient there was no 
mechanical problem at the arteriot- 
omy site. A nonthrombotic arterial- 
occlusion occurred when the forearm 


muscles became ischemic and edemas = 


tous during the procedure and oc~ 
eluded the forearm vessels by còm- 
pression within the closed fascial 
space. This diagnosis was confirmed 
by an operative arteriogram which 
showed nonfilling of both the large 
and small arteries within the closed 
compartment. An extensive fasciot- 
omy was necessary to decompress the 
patient’s forearm and a postfasci- 
otomy arteriogram attests to the res- 
toration of arterial flow. That this 
was required within eight hours of 
the onset of brachial catheterization 
is most unusual. 
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eteroneocystostomy in Kidney 


ansplant With Ureteral Duplication 


-John M. Barry, MD; Harper D. Pearse, MD; Russell K. Lawson, MD; 


and Clarence V. Hodges, MD, Portland, Ore 


‘Successful transplantation of a ca- 


ches of the renal artery which pro- 
arterial blood supply to the allograft 


te:the double ureter. Donor kidney 
lerostamy followed by an anasto- 
the recipient ureter provides an al- 
_if the blood supply to the double 
has ‘been jeopardized. 


é are two previously reported 
sof eadaver kidney trans- 

nts with duplicate ureters.'? One 
iese employed ureteroneocystos- 
eestablish urinary tract con- 

nd resulted in gangrene of 

eter draining the lower two 


‘be used as an allograft.' Herein, 
to our knowledge, is the first reported 


ith ureteral cuplication employing 
eteroneocystostomy to reestablish 


iblcation Nov 18, 1972. 
on of Urology, Department of 
iversity of Oregon Medical School, 


Report of a Case 


The recipient (UOMS 47-50-63) was a 47- 
year-old white woman with end-stage re- 
nal disease due to glomerulonephritis, who 
had required hemodialysis for two months 
prior to renal transplantation. 

The donor was a 17-year-old motorcycle 
accident victim who required continuous 
ventilatory assistance and had brain death 
diagnosed on two separate electroenceph- 
alograms 24 hours apart. Bilateral cadaver 
nephrectomies were carried out through a 
vertical midline abdominal incision. The 
left donor nephrectomy was begun by re- 
flecting the left colon medially, incising the 
lateral peritoneal reflection, and dissecting 
the bifid ureter with a wide cuff of peri- 
ureteral tissue to the level of the iliac ves- 
sels where it was transected. The kidney 
was carefully mobilized to avoid the cen- 
tral hilar structures and the renal arterial 
blood supply feeding the upper ureter. The 
renal vein and artery were identified, dis- 
sected to their origins on the great vessels, 
clamped, and transected, and the kidney 
was immediately perfused with an iced 
lactated Ringer’s solution containing pro- 
caine hydrochloride (1 gm) and heparin so- 
dium (1,000 units/liter). It was then trans- 
ported in iced saline to the Medical School 
Hospital where it was transplanted into 
the right iliac fossa of the recipient 2% 
hours later and an end-to-end anastomosis 
of renal artery to internal iliac artery and 
an end-to-side anastomosis of renal vein to 
external iliac vein. The kidney became 
pink over the next 30 minutes and began to 
make urine. 

A vertical cystotomy was performed and 
a 2.5-em long submucosal tunnel was ere- 
ated with blunt dissection between two 
bladder mucosal incisions superior and me- 


‘dial to the right ureteral orifice. The bifid. 
„donor ureter. was brought through a stab 


Fig 1.—Top, Technique of spatu at 
suturing duplicate ureters. Bottom, Tect 
nique for double ureteroneocystostomy. 


Fig 2.—Excretory urogram demens 
double ureters of renal allograft. 


Ureteroneocystostomy/Barry et al 














































Fig. 3.—Donor ureteroureterostomy with 
anastomosis to spatulated recipient ureter 
hen viability of distal duplicate ureters is 
oubted. 


nd in the urinary bladder and led 
through the submucosal tunnel. The excess 
ureteral tissue was excised and the ureters 
were spatulated and sutured together (Fig 
1, top), The inferior ureter was sutured to 
the base of the urinary bladder and the 
ureteral mucosa of both ureters was ap- 
proximated to the bladder mucosa with in- 
terrupted fine catgut sutures (Fig 1, bot- 
tom). Number eight French red rubber 
heters were passed up each of the 
splanted ureters simultaneously and 
ere was no ureteral obstruction. A two- 
layer watertight closure of the bladder was 
made with 2-0 chromic catgut and a ure- 
‘thral.catheter was left indwelling for four 
days. No ureteral splints were used. 

` An excretory urogram taken at the be- 
ginning of a rejection episode demon- 
trates the bifid donor ureter (Fig 2). 
Four months after renal transplanta- 
‘tion, the patient's creatinine clearance is 
-15 ml/min and she takes azathioprine, 150 
mg; and prednisone, 30 mg a day, to pre- 
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In the previously reported case of: 


ureteroneocystostomy in the trans- 
plantation of a cadaver kidney with 
ureteral duplication, the ureters were 
dissected separately for 5 cm above 
the iliac vessels before it was recog- 
nized that ureteral duplication was 
present. The ureteroneocystostomy 
was performed by bringing both ure- 
ters through a common submucosal 
tunnel into the urinary bladder. On 
the eighth postoperative day, the pa- 
tient developed a urinary fistula that 
persisted until the time of the case re- 
port, six months later. Operative in- 
tervention had been unsuccessful.’ 

The technique of double uretero- 
neocystostomy described herein and 
used in the previously unsuccessful 
cadaver renal allograft is nearly the 
same as that described by Prout and 
associates in 1967° when they re- 
ported two successful live-donor renal 
transplants with ureteral duplication. 
Fjeldoborg and Kim? have recom- 
mended anastomosing the double ure- 
ters at the ureteropelvic junction and 
suturing these to the spatulated host 
ureter, thereby assuring a good blood 
supply to the anastomosis (Fig 3). 
However, this may involve the unnec- 
essary sacrifice of the donor ureter 
and close an avenue of secondary re- 
pair. 

Although the arterial supply of the 
ureter has multiple origins with 
branches of the renal artery, aorta, 
iliac artery, inferior mesenteric ar- 
tery, spermatic or ovarian arteries, 


aneplanted kidney 


blood supply only 


Aeon the renal artery branches that 
-course in the hilar fat. Therefore, it is 






very important that the hilar blood 
vessels and ureteral adventitia be dis- 
turbed as little as possible during the 
donor nephro-ureterectomy. If, at the 
time of double ureteroneocystostomy, 
it becomes apparent that the distal 
ureteral blood supply has been com- 
promised, the suggestion of Fjeldo- 
borg and Kim can be employed. 

On the basis of Campbell’s descrip- 
tion of ureteral duplication. in 51,880 
autopsies,‘ a bifid ureter can only 
be expected in one out of every 250 
cadaver renal donor nephrectomies, 
and, while rare, the discarding of an 
otherwise satisfactory cadaver kid- 
ney because of ureteral duplication on 


the basis of one previously reported ee 


unfortunate clinical experience is not. 
warranted. 


Nonproprietary and 
Trade Names of Drug 
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ergency care, as well as a chapter 


mass casualties and the concept in | 


heir triage and organization. 

This book should become the prop- 
erty of every practicing surgeon and 
should be a standard volume in all ac- 
cident rooms throughout the United 
States. It will be an invaluable aid to 

medical students and surgical house 
officers as they struggle to acquire 
< the basic concepts of caring for the 
severely injured patient. The wealth 
: of experience compressed into this 
_-400-page volume cannot be over- 
“emphasized and serves as the most 
compelling argument for its wide 
readership and use. As various ancil- 
lary organizations, such as the Police 
and Fire Academies and other First 
id facilities, become involved with 
more sophisticated management of 
the injured, this volume will help pro- 
the more highly skilled members 
hese groups with the additional 
background they must have to make 
aluable decisions. 
Ricwarp E. Witson, MD 
Boston 





Human Sterilization. Edited by Ralph M 
Richart, MD, and Denis J Prager, PhD. Price 
$21. Pp 402. Charles C Thomas Publisher, 301 E 
© Lawrence Ave, Springfield, Ill 62703, 1972. 


May I respectfully suggest that 
human sterilization” is a chilling, of- 
- fensive term. It sounds antihuman 
and recalls the Nazi concentration 
camps. It does not bespeak the objec- 
tives of the international conference 
reproduced in this book. The confer- 
nee was sponsored in 1969 by Colum- 
ia University and by the National 
nstitute of Child Health Care and 
| Development. Specialists from nu- 
merous disciplines, medical and non- 
medical, assembled in the hope of 
_ sparking new ideas through exchange 
of information. The editors state 
frankly that the papers and discus- 
sions presented do “not yield new 
` methods or techniques.” 

There are 32 chapters divided into 
six categories. The first section deals 
with foreign programs, most of them 
Asian. The sociological material is en- 
couraging and wins sympathy and 
admiration. Statisticians. would 
doubtlessly question some of the data. 
Studies of the sequelae of vasectomy 
were not controlled but are of inter- 
est nonetheless. 

There are two sections on surgical 
interference in the male and female. 


368 Arch Surg/Vol 106, March 1973 





ding for anyone who deals with 





: The Director of Urology of Seoul Uni 


versity describes his vasectomy tech- 
nique in which a hook he designed 
plays such an important part that it 
would have been useful to. illustrate 
the instrument. Stanwood Schmidt 
contributes an excellent chapter on 
reanastomosis of the vas. Animal ex- 
periments on reversible vas occlusion 
are reported by two authors. The 
various gynecologic procedures in- 
clude nonsurgical methods. 

Two sections on bioengineering of- 
fer expositions of physical, chemical 
and electronic modalities which re- 
searchers may one day apply. Experi- 
mental occlusion with silicone elas- 
tomer is reported in two articles. 
Polymer implants, ultrasonics, laser 
radiation, microelectronics, and fiber 
optics await the investigator. The 
gold valve was not developed soon 
enough to be presented at the confer- 
ence. 

This book shows that in a short 
time family planning has been ac- 
cepted by people of different cultures. 
It shows how much has changed since 
John Dryden, dastardly male chau- 
vinist, yearned for the days: 

When man on many multiplied his kind, 

Ere one to one was cursedly confined. 
BERNARD R. Sears, MD 
Brookline, Mass 


Bacterial Infections: Changes in Their 
Causative Agents—Trends and Possible 
Basis. Edited by M Finland, W Marget, and K 
Bartmann. Price, $15. Pp 231. Springer-Verlag, 
175 Fifth Ave, New York 10010, 1971. 


The book reproduces a symposium 
held near Cologne, Germany, in late 
October 1970. The first four chapters 
describe the shifts in the kinds of bac- 
teria causing infections at the Boston 
City Hospital during the past four 
decades, in hospitals in Cologne dur- 
ing the past two decades, and in Hei- 
delberg and Hamburg in the past dec- 
ade. The fifth chapter describes 
changes in prevalence of pneumucoc- 
cal serotypes over different periods. 
The general observations are that 
pneumococcal and beta hemolytic 
streptococcal infections have dimin- 
ished since the '40s, that. staphylococ- 
cal infections rose to their peak prev- 
alence and malevolence in the ’50s 
with a subsequent decline, and that 
infections with gram negative bacilli 
have been increasing over the past 
two decades. 

The possible basis of these changes 
is the intended theme -of the remain- 


























‘ing 18 papers. Some, such as the anal- . S 
«ysis of virulence and resistance of 


Staphylococcus aureus and t 
mary of resistance mechanisms. 
lung. and urinary tract, are pertinent 
to the subject and penetrating. Some 
are collections of cases individually 
and collectively inclusive. Others, | 

such as those on L forms and the role 
of deficient mutants in microbial per- 


with a special interest in the prob- 
lems of bacterial infection. A c 


News 


American College of Surgeons Spring _ 
Meeting.—The American College of 
Surgeons will hold its first annu 
four-day Spring Meeting in 
York, Sunday, April 1, + 
Wednesday, April 4, at the J 
cana and Hilton hotels. 

“This meeting is the initial 
ing in a new phase of long-range 
educational planning by the College,’ 
notes C. Rollins Hanlon, MD, diregtor, . 

Eight structured postgraduate 
courses, some supplemented by ple- 
nary sessions and small workshop dis- 
cussions, comprise the program 


which is planned to correlate with the o 
Surgical Education and Self-Assess- __ 
ment Program (SESAP) of the Col- 7 


lege. ce 





Calendar of Events = : 


1973 ee Ee 
April 4-6 Fifth International Sym- 
posium on the Biological Charac-  _ 
terization of Human Tumor, Bo-. > 
logna, Italy — . Lo. ibe 
April 9-12 Second International — 
Symposium on Cancer Detection- 
and Prevention, Bologna, Italy 
June 28-30 X Congress of the Eu- 
ropean Dialysis and Transplant. 
Association, Vienna a 
Sept 18-15 International Orthopae- 
dic Congress, Rotterdam, Neth- | 
erlands ; Te 
Sept 22-27 XXVth Congress of 1 
Societe Internationale de 
rurgie, Barcelona, Spain 

















j in the field. 
e six sections cover the treat- 
t of shock, the management of 
piratory — injury, early care of 
wounds, immunologic considerations, 
ae infection, and. wound: closure. Al- 
: _ though there is great controversy, 
one is impressed by the improved sur- 
$ vival rates of burn patients reported 
© by each of the authors using his pre- 
ferred techniques. Progress in appre- 
ciation of the metabolic disturbances 
coupled with improved wound care 
appear to be the critical factors in the 
_ improved survival rates. 
The treatment of burn shock (part 
1) surveys in detail all current modes 
= = of resuscitation including the use of 
-0> crystalloid agents, hypertonic sodium 
_ solution, the Brooke formula, limited 
» volume therapy with colloid, dextran, 
-- and a composite burn solution. The 
seeming disparity becomes less ap- 
~ parent when the methods are exam- 
=o med closely. 
The management of respiratory in- 
i jury (part 2) is detailed in accordance 
with a system of clinical phasing 
which seems practical, Restraint in 
the use of tracheostomy is strongly 
: emphasized. 
coco Barly wound care (part 3) appears 
` to- be the most controversial section 
when examined superficially. After 
outlining the metabolic consequences 
of a burn, the isolation and exposure 
ae ‘methods of burn treatment are dis- 
‘cussed. Use of the topical adminis- 
. tration of antimicrobial agents, silver 
nitrate, mafenide acetate (Sulfamy- 
lon Cream), gentamicin, and silver 
=- sulfadiazine are discussed and com- 
pared. One is well-advised to become 
_ acquainted with several of the agents 
and to recognize their advantages 
and limitations before embarking on 
«their use. 

The function of the reticuloendo- 
thelial system is studied in the sec- 
tion on immunology (part 4). The in- 
fluence of. bacterial toxins on the 
reticuloendothelial system and the 
possible effectiveness of vaccines in 
burn therapy are featured. This sec- 

tion should be of great interest to the 
ne investigator. 

The section on infection (part 5) 

-clearly outlines the problems which 
-© face the physician once resuscitation 
_ has been. achieved. Streptococcus and 
Staphylococcus have given way to 








S . Pseudomonus, and other gram-nega- 
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— tive bacteria, clostridial PER 

__ and Candida, and other fungi as the _ 
important pathogens in invasive and 

_ often lethal infections. Detailed regi- _ 


mens are outlined for the treatment 


-of these infections. 


Wound closure (part 6) investigates 
thoroughly the mechanism of sponta- 
neous healing; and the techniques of 
wound care including early excision 


and grafting, postage stamp grafts, 


mesh grafts, homografts and hetero- 
grafts. The often neglected roles of 
splints and traction are given fair ex- 
posure in this section. 

Infrequently does one have the op- 
portunity to survey current thoughts 
on a topic in such a thorough, yet suc- 
cinct and easily readable text. The 
editors chose their contributors well 
and edited skillfully. 

ARMAND D. Versaci, MD 
Providence, RI 


Die Operationen an der Hand. By Werner 
Wachsmuth and Albrecht Wilhelm. Price, 
$187.10. Pp 641. Springer-Verlag, Berlin, 1972. 


This elegant book fulfills the high- 
est standards of medical publishing: 
the information is important, clear, 
and comprehensive; the illustrations 
are outstanding; and the paper and 
binding are excellent. Each of the dis- 
tinguished contributors has presented 
substantive material from his own 
area of expertise. None of the 27 
chapters is a disappointment. 

To benefit from this volume, unfor- 
tunately, requires a knowledge of 
German and a sum of $187.10, unless 
your local library can be persuaded to 
purchase it. However, for those who 
can surmount these obstacles, the re- 
wards will be many. 

R.M.G. 


Introduction to Neuroradiology: By Har- 
old O Peterson, MD, and Steven A. Kieffer, MD. 
Price, $15. Pp 267, with 207 illustrations. Harper 
& Row Publishers Inc, Hagerstown, Md, 1972. 


This profusely illustrated book, as 
its title indicates, is an “introduction 
to neuroradiology.” As such, it is a 
perfect textbook for the resident in 
neurology, neurosurgery, or radiol- 
ogy. The book is actually a binding of 
the chapter of neuroradiology in the 
new, third edition of Baker’s Clinical 
Neurology (New York, Harper & Row 
Publishers Inc, 1972). If readers have 
already purchased this most recent 
edition of Baker's Clinical Neurology, 
then they need not porchase this 


; ‘book, For. those who’ do. not ha 
new edition of Baker’s book, 


“pneumoencephalograms and an, 












textbook covers completely and con: 
cisely all major diseases studied 

neuroradiology. The text is e 
read and the photographs of all 


























grams reveal excellent detail. 
The only shortcoming « of the book is 
that there is no mention of the newer 
neuroradiological technique of “sub- 
traction” in delineating vascular le- _ 
sions that lie behind bone. Overlying _ 
bone can be visually removed by the _ 
“subtraction” techniques, thus bring- 
ing out underlying tumor vascular 
blushes. But generally speaking, this - 
book serves as an excellent founda- 
tion and starting point upon which to: © 
build a comprehensive library in the 
field of neuroradiology. a 
CAPT FREDERICK E. JACKSON, MC, 
USN 
Camp Pendleton, Calif 





Early Care of the Injured Patient. By the 
Committee on Trauma of the American College r 
of Surgeons. Price, $9. Pp 441. WB Saunders Co, 
Philadelphia, 1972. Hi 


This volume is the natural out- 
growth of the earlier manuals pub- ey 
lished by the American College of 
Surgeons (ACS) covering the man- _ 
agement of fractures and soft tissue 
injuries. It is a concise, well-illus- 
trated, and excellent guide to the _ 
early care of the injured individual | 
based upon a broad range of proved _ 
clinical experience, by the members. 
of the Committee on Trauma of the _ 
ACS. Approximately half of the book 
is devoted to principles in the man- 
agement and diagnosis of fractures 
and dislocations and, thus, would b 
particularly valuable for the general 
surgeon who is often forced to deal 
with these injuries as a part of histo 
tal care of a traumatized patient. Not. _ 
only is there an adequate outline of 
the generally accepted principles of. 
care, but modern alternatives are fre- 
quently provided so that the reader 
can gain a full view of the intellectual _ 
controversy that often is necessary to _ 
provoke advances in clinical care. The 
section on abdominal trauma is the 
briefest in this volume but this is in. 
line with the concept that this book _ 
would best serve the general surgeon __ 
who is most familiar with abdominal 
problems and least familiar with 
those of the various subspecialties in _ 
surgery. There is a fine section on le- 
gal aspecte at trauma which i is must a 
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_ pair and factors influencing indica- 
_ tions for operation. The final chapter 
is a statistical evaluation of the re- 
sults of nerve repair. Without a con- 
trolled clinical trial, Seddon is not yet 


— willing to accept the value of primary 
poyer secondary neurorrhaphy at the 


wrist even under ideal circumstances. 
ooo The discussion on managing large 
_ gaps in nerves surprisingly omits the 
exciting work of Millesi and inter- 
fascicular nerve grafting. 
Understandably, in a single volume 
:- dealing with a complex subject, la- 
_ eunae will be present. That Mr. Sed- 
-= don avoided the temptation to be all- 
inclusive leaves the reader unbludg- 
: eoned: This valuable book should also 
~ leave him wiser. 
it R. M. G. 


Clinical Disorders of Fluid and Electro- 
_ dyte Metabolism, ed 2. Edited by Morton H 


"Maxwell, MD, and Charles R Kleeman, MD. 


Price, $29.50. Pp. 1,164. McGraw-Hill Book Co 
"Ine, 380 W 42nd St, New York 10036, 1972. 


This book is the second edition of a 


new standard text and reference 


dealing with body water and solutes. 
_ The approach is comprehensive. 
As a subject, fluid and electrolyte 


metabolism ean be defined either 


-o broadly or narrowly and the books 
about it are thick or thin accord- 
ingly. Thin ones (there are several 
in print) usually begin with a chap- 
‘ter on fundamentals of compart- 
ments, pools, and spaces and of acid- 
base chemistry, go on to classify ab- 
normalities of fluid homeostasis, and 
then outline treatment for each cate- 


gory. 

_. Maxwell and Kleeman’s book is one 

_ of the other; thick kind. Just as the 
world can be seen in a grain of sand, 

the entire field of medicine can be 





oe approached from the fluid and elec- 
 trolyte point of view. In this book, 
chapters are devoted to systematic 


consideration of specific disease en- 
tities: acute and chronic renal failure, 


= eardiovaseular disease, endocrine dis- 


orders and a variety of others, in ad- 
dition to the sections on fundamen- 

“tals This kind of organization has an 
important advantage, It presents ma- 
terial in the way that is most useful 
for reference in the context of a spe- 
cific clinical problem and should be 
the book’s principal utility to a surgi- 
cal practitioner. It will not have the 
same usefulness to a reader seeking 
information about surgical disease. In 
spite of the excellent chapters on burns 
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and the metabolic response to sur- 
gery by Orloff, Chandler, and Hutch- 
ins, the overall emphasis is on inter- 
nal medicine and its specialties. Top- 
ies given only passing consideration 
include hemorrhagic and septic shock, 
acute intestinal obstruction, and 
acute pancreatitis, all examples of the 
large group of surgical conditions 
whose management depends on un- 
derstanding the dislocations of fluid 
and electrolyte that are their major 
pathologic mechanisms. 

The chapters on fundamentals and 
physiology are particularly well done: 
lucid, smoothly written, as up to date 
as a textbook can be, and with a 
bonus of odd and interesting facts. 
The African lung fish excretes no ni- 
trogen during aestivation and its 
urea levels can reach 4% of total body 
weight. The river lamprey cannot se- 
crete phenol red, but the osmolality of 
the marine lamprey’s urine is un- 
known. Licorice can be used to mask 
the taste of orally administered po- 
tassium. Inappropriate antidiuretic 
hormone (ADH) secretion may be in- 
duced by cigarettes—and of course by 
lung cancer. 

The book is multiauthored (43 au- 
thors, 32 chapters) and has more than 
1,000 pages, but there is continuity of 
style and a minimum of overlap in 
content. Taken altogether, the book is 
a good text and an essential source. 

ALFRED P. MorGan, MD 
Boston 


Preoperative and Postoperative Care in 
Neurological Surgery. By Burton L Wise, 
MD, FACS. Price, $8.75. Pp 102. Charles C 
Thomas Publisher, Springfield, Il, 1972. 


The preparation of a monograph- 
sized volume on a subject as monu- 
mental as this must invariably result 
in a compromise in the completeness 
of coverage and detail. This is well- 
recognized by the author. In fact, he 
restricted the written text to 80 
pages, stressed broad principles, con- 
centrated on areas of major signifi- 
eance, and, as a result, has produced a 
highly readable, thoroughly delight- 
ful volume. 

The book is basically organized into 
the following three sections: preoper- 
ative management and preparation 
of patients, their postoperative man- 
agement and complications, and man- 
agement of fluid and electrolyte lev- 
els. A very clear distinction is made 
between the problems that are com- 
mon to all surgical patients and those 





that are peculiar to patients under- 
going neurological surgery, which | 
gives the book excellent perspective. . 
The section on the management of. 
fluid and electrolyte levels is partic- 
ularly lucid and considerably more de- 
tailed; the vagaries of body fluid ton- 
icity and disorders of antidiuretic ` 
hormonal control are explored in- 
some detail. 
Great effort has gone into the orga- 
nization of an excellent index. and 
preparation of a superb bibliography 
which allows the reader, with little ef- 
fort, to expand his sources of info 
mation beyond the self-imposed limi- 
tation of this volume. This. section 
alone represents approximately one 
third of the book and goes a long way 
toward bridging the gap of informa- 


tion that is inherent ina monograph. = 


However, for many readers I am sure’ 
it will be prized as the most valuable. 
section of the work and will, without 
doubt, prolong the shelf life consid- 
erably. at 
Although the field of neurological 
surgery still cries for an exhaustive, 
definitive work on the subject, this 
volume goes a long way in helping to 
fill the void. Lee 
ANTHONY E. GALLO, JR., MD 
Portland, Ore oe 


Contemporary Burn Management. By | 
Hiram C Polk, Jr, MD, and H Harlan Stone, MD. 
Price, $19.50. Pp 444. Little Brown & Co, Boston, 
1971. oe 


This is a practical and clinically 
useful book which is a compilation of 
the thoughts of 25 experts in the field 
of burn therapy. It is divided into the. 


six clinically important aspects of = — 


burn management. In each section ` 
contributing authors of different 
backgrounds and experience describe 


their preferred techniques. The al- a 





ternative points of view will familiar- 


ize the reader with several acceptable =: f 


ways of rendering good burn care, © 
and leave him better prepared to cope 
with the complicated problems he will ~: 


encounter in treating a patient witha. > 


severe burn. 


In the following two statements n 
from the preface the editors sum up- = 


the intent of their book: o 
The methods of clinical management de- 


scribed here are the products of a better . 


understanding of the: anatomic, phys 
ologic and bacteriologic alterations. bot! 
local and systemic attending thermal 
... By insisting that each of the six 
be thoroughly founded in theory. pt 















| clinical 





Robert M. Goldwyn, MD, Book Review Editor 


Non-Specific Mesenteric Lymphade- 
nitis. By V Tuchel. Price, $15.35. Pp 139. S Kar- 
ger AG, Arnold-Bocklin-Strasse 25, Basel 11, 
Switzerland, 1972. 


Having read V. Tuchel’s Non-Spe- 
cific. Mesenteric: Lymphadenitis, I 
have an expanded awareness of this 
interesting and possibly ‘“common- 
place” entity, its diverse forms and 
clinical manifestations, its masquer- 
ading personality and potential role 
in the etiopathogenesis of a number 
of poorly understood disorders of 
bowel, mesentery, omentum, and 
_ lymph nodes such as terminal ileitis, 
panniculitis, and retractile mesente- 
- ritis. Its potential for expanding clin- 


eal awareness, an interesting and 


Poom historical account, and a 
j iography of more than 400 refer- 
-< ences are the book’s strongest fea- 


= tures. The major deficiencies of the 


140-page monograph that. discusses 


historical aspects of the entity; anat- 


omy and physiopathology of the mes- 
entery, its nodes and ganglia; the 
epidemiology, pathology, etiology, 
£ manifestations, diagnosis, 

and treatment of non-specific mesen- 


-~ terie lymphadenitis is in its literary 
_ style, overlapping and unbalanced 
content, degree of disorganization, 
— and unnecessary repetition. More 


than a third of the text details exces- 
sively the anatomic aspects of normal 
and diseased mesenteric ganglia and 
lymphatics, admittedly of interest to 
pathologists and microbiologists. The 
etiologic roles of Pasteurella pseudo- 
< tuberculosis and adenoviruses were 
appropriately. emphasized, though a 
variety of unconvincing experimental 
evidence was presented in an attempt 
to clarify pathogenesis. A five-page 
chapter entitled “Laboratory, Means 
of Research in the Determination and 
‘Knowledge of the Pathogenic Agent” 
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added very little to understanding 
the entity and could have been 
omitted entirely. A chapter devoted 
to clinical aspects presented some 
dramatic examples of cures brought 
about by infiltrating the involved 
mesentery with streptomycin and 
procaine hydrochloride (Novocain); in 
a few instances, the author implied 
that opening the peritoneal cavity 
may have introduced a favorable 
therapeutic modality. The author 
speculates throughout the text as to 
the significance of non-specific mes- 
enteric lymphadenitis as a possible 
pathogenetic factor or stage in a vari- 
ety of clinical disorders of poorly un- 
derstood etiology. Albeit skimpy and 
unproved, the evidence for inter- 
relationships, both clinical and patho- 
logical, should not be overlooked en- 
tirely; it is provocative. 

Everyone should be aware that this 
book is in print, offering a splendid 
bibliography of the clinical entity, 
non-specific mesenteric lymphadeni- 
tis, which deserves increasing recog- 
nition and respect. Though requiring 
only a few hours to read completely, 
this same time may be better spent 
culling a few of the bibliographic ref- 
erences. 

Arvey I. Rogers, MD 
Miami, Fla 


Fundamental Skills in Surgery. By 
Thomas F Nealon, Jr, MD. Price, not given. Pp 
327. WB Saunders Co, West Washington Square, 
Philadelphia, 1971. 


This is a book that a house officer 
needs at his elbow. Although primar- 
ily designed for surgeons, it contains 
much of value for nurses (instru- 
ments and operating room routines), 
physicians’ assistants (dressings, 


placement of sutures), medical stu- 


dents (patient work-up, scrub tech- 


niques), and medical house officers 
(cannulation of arteries and veins). 
An excellent 1l-page tabulation of 


antibiotics, their indications, dosages, _ 


and adverse effects is just one ex- 
ample of many items that all physi- 
cians will find useful. This second edi- 
tion, appearing nine years after the 
first, is a distinguished successor to- 
its forebear. 

RicHaRD WARREN, MD. 

Boston ene 


Surgical Disorders of the Peripheral 


erves. By Sir Herbert Seddon, CMG, Price, 


$32.25. Pp 332. Williams & Wilkins Co, Balti- < i 
more, 1972. APE a 


This excellent volume is the frui 
tion of a distinguished professional 
life devoted to the study and care of 
peripheral nerves, in both war and 
peace. Many books on this subject — 
merely repeat the anatomy found in _ 
standard texts and present an unen- 


lightening summary of a too brief _ 
surgical. experience. Not so. here, 
What characterizes this work is its 


obvious pedagogical value because of 
the author’s extensive firsthand 
knowledge and his sage perspective. _ 
The first chapters concern. the — 
structure of peripheral nerves, the: 
process of degeneration and regener- 
ation, clinical and electrical methods _ 
of nerve testing, causes and types of 
peripheral nerve disorders, including 


tumors, neurovascular, compressive, 


and irritative lesions as well as cau- 
salgia. oe 
The remainder of the book is about 
injuries to specific nerves of the upper 
and lower limbs: anatomy, clinical = 
features, progress, and treatment. In 
addition, there is a helpful section on 
therapy required other than nerve re- 
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lutions. 





infants and that catheter 
do not occur during approxi- 
wo days and in another study 
s than 86 hours. Our patients 
all adult, general-hospital pa- 
who required prolonged periods 
eralimentation. We do not feel 
t hyperalimentation serves any 
pose if given for only several days 
therefore, for prolonged use a 
er in the central circulation is 
tory: In-line filters have been 
be helpful by some, but we 
| them necessary and had a 
neidence of infection with 
-catheter care. A recent 
tive study of septicemia asso- 
sith hyperalimentation failed 
y establish any correlation between 
occurrence of septicemia and lack 
Itration of the hyperalimentation 
| (N Engl J Med 285:1121, 1971). 
addition the use of an in-line fil- 
“require a pump rather than 
flow. This may be helpful to 
jut does not seem to be nec- 
adults. 
ARTHUR E. Baue, MD 
St. Louis 

































Anesthetic Choice 
e Editer.~Dr. Richard Kee- 
tulant remarks (ARCHIVES 
, 1972) as to why anesthetists 
choose explosive agents for 
yatients.. are certainly tan- 
to the main stream of respon- 
e thought in the specialty of anes- 
hesiology. 

nesthetic agents are ideal in 
| settings. All present inher- 
d may result in complica- 
al anesthesia results in 
nd neurological sequelae in 
ane may initiate a rare 
ng hepatitis. Methoxy- 
| produce transient renal 
der. Tranquilizer and opiate—ni- 
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-result in uneven levels of anesthesia _ 
with patient awareness and signifi- 





` cant postoperative respiratory insuf- 
ficiency. The explosive agents—ether | 
-and cyclopropane—may have advan- 


tage particularly in chest procedures 
when large shunts are performed, 
and for the critically ill, since these 
agents can be effectively adminis- 
tered with 100% oxygen as the vehicle 
gas. 

Since an ideal anesthetic agent is 
not yet available, all of us involved in 
surgical and anesthetic care should 
recognize that an arbitrary restric- 
tion on the use of explosive anesthet- 
ies is not in the best interest of pa- 
tient care. 

RICHARD AMENT, MD 
Buffalo, NY 


Gastrin Levels 


To the Editor.—The authors appre- 
ciate the comments of Dr. Silen in the 
ARCHIVES (106:239, 1973) on our paper 
(105:611-614, 1972). He has conducted 
important studies in this area. 

However, the role of pancreatic en- 
zymes in the mechanism of the gas- 
tric hypersecretion is not as clear-cut 
as he implies. While Chey and Lorber 
(Am J Physiol 212:252, 1967) noted 
that the return of pancreatic juice to 
the duodenum caused a prompt but 
transient reduction in the acid secre- 
tion, pancreatic enzymes in the form 
of desiccated pancreas (Viokase) did 
not. To quote: 

Our observations on the effects of Viokase 
on acid secretion differ from the results re- 
ported by Hein and associates (Am J Phys- 
iol 205:89, 1963) but are in agreement with 
the findings obtained by Greenlee et al 
(Arch Surg 79:1004, 1959) and Elliott and 
his associates (Surgery 50:126, 1961). 

Moreover, they noted that the time 
course of the hypersecretion did not 
support the hypothesis that the lack 
of pancreatic juice was the major 
mechanism in the hypersecretion. 
Rather they found that the hyper- 


-hydrolyzed fat inhibit acid secretion. 


















We were interested in test 
whether that mechanism was 
ative after pancreatic duct. li 
Dr. Silen seems: to imply t 
should have used fat. To have 
after eliminating the possibilit. 
hydrolysis to occur by exelu: 
creatic secretions from the 
would be begging the que: 
Our experiments would | 
that pancreatic atrophy means 
than only complete ductal ob 
tion, namely, there is an inc 
serum gastrin levels as a 
quence. ns 
































Nicos Basso, MD 
EDWARD Passaro, JR 





To the Editor.—I am writ 
about the October 1972 covet 
ARCHIVES. A short time back I 
casion to go over a number 
of Renaissance physicians in tl 
ver Wendell Holmes Room 0 
Countway Library. One of th 































peared a number of times in 
Countway collection of prints and 
labeled Ambroise Paré (1517-159 
Other prints of Paré show a st 
likeness to the central figure. 
Ed Hamman painting. Is thi 
supposed to be Ambroise Paré o 
Jesse E. THOMPSO 

Dallas ae 

Dr. Thompson is quite corre 
label for the cover illustration. j 
October ARCHIVES, which wa 
Elizabethan "Wounded man a 
dresser, ” was wrong. Theo 
engraving by Hamman was 
Ambroise Paré (1517-1590). Aj 
to Doctors Thompson and Paré 








































l Specialty Journals by Subscription 


e To the Editor.—It is astonishing to 
me that the Board of Trustees of the 
American Medical Association would 
vote to do away with the automatic 
: subscription to a specialty journal. 
> The various ArcHIves have allowed 
each member to concentrate on his 
Special interest, and the JAMA has 
‘represented medicine in general. To 
blish a new journal, PRISM, de- 
ite the losses incurred by the spe- 
lty journals, makes little sense in 
the face of the additional half-million 
dollars outlay that it entails. Better 
‘to improve what we have. 
_If PRISM is to be a throw-away, it 
may attract advertisements, in which 
case the question comes up: for whom 
“PRISM published? Is advertise- 
“ment so important that medicine can 
afford to neglect its scientific ap- 
roach, represented by the ARCHIVE 
ournals, in order to enter the possi- 
r more profitable field of social 
edicine? Social science has a valu- 
able paramedical role, but this is 
scarcely the practice of medicine. 
© What can the AMA do for its mem- 
bers that cannot be done less expen- 
sively by a subscription to the JAMA 
and ARCHIVES? It seems the most log- 
cal conclusion would be not to raise 
total dues, nor abolish the spe- 
ialty journal of one’s choice as part 
of one’s membership, but rather to re- 
duce the amount of money retained 
i by. the county and state medical so- 
: cieties, thus increasing the allotment 
budgeted to the AMA. 

The ARCHIVES have played a major 
role in postgraduate education among 
specialists. One wonders if the role of 
ARCHIVES in this capacity was 
considered by the Trustees when 
their adverse decision was made. The 



















































not the | 
original 









-any medical field. 





county and state medical Journals are _ 
publish important, 


; mul and rather : 


parochial. Archives of Surgery has en- 
abled the publication of major articles 
and receives the largest circulation of 
any surgical journal in the world, 
nearly double that of its nearest com- 
petitor. 

In addition, Archives of Surgery 
publishes the transactions of several 
important surgical organizations in 
the United States. They, under the 
new arrangement, may be less inter- 
ested if the new circulation is but 25% 
to 35% of its present 42,000. Its circu- 
lation was only 6,000 to 8,000 when it 
had to be subscribed to, until the mid- 
50’s, and could return toward that 
level. 

A lot of effort has gone into Ar- 
chives of Surgery since volume 1. 
Many an editorial board member has 
worked long and hard during the ap- 
proximately 50-year period of its 
existence. To cut back at this point is 
not only to lose readership, but qual- 
ity authors as well. Good authors are 
interested in a wide circulation of 
their published works. To reverse all 
these positive trends is, for the AMA, 
to lose much of its readership, its in- 
fluence, and a great deal of strength 
and luster. Let us hope that the Board 
of Trustees will reconsider their ac- 
tion. 

J. GARRoTT ALLEN, MD 
Stanford, Calif 


intravenous Hyperalimentation 


To the Editor.—In a recent issue of 
the ARCHIVES (105:414, 1972), Drs. Vo- 
gel, Kingsbury, and Baue commented 
that hyperalimentation solutions 
must not be given through a catheter 
into a peripheral vein due to an in- 
creased occurrence of infection and 


chemical phlebitis. The authors also 


discount the use of an in-line filter 
during the infusion of these fluids. 









veins in infants, Benda and Bab. 
maintain that the peripheral y 
are easily accessible for infusio) 
smaller infants, whereas placem 
of central venous catheters 
difficult and even hazardo! 
average duration of needle pl 
was approximately twò days with the 
use of hyperalimentation solutions. 
Local inflammation around the needle 
site was rarely seen. A more recent 
report has substantiated these fin 
ings. In their study, Wei et.al? found 
that thrombophlebitis did not oc 
unless the intravenous catheter h 
been in place over 36 hours. -. 
In regard to in-line filters it she 
be noted that contamination of 
enteral fluids may occur despite 5 
pulous care in handling intraven 
solutions and infusion apparatu 
Use of the in-line final filter- insi 
sterile delivery of parenteral fluid, 
ducing the possibility of infect 
In addition, the filter traps la 
amounts of particulate matter that 
unavoidably formed asa consequi 
of the preparation of these fluic 
fore it reaches the patient: 
F. JAMES GROGAN, PHA 
Albuquerque; NM 
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Reply 


To. the. Editor. —Dr. Grogan 
pointed « out in his letter our adi 








~ must not be given thro zh 
-Im reporting on the use of hyper-  intoa 
alimentation solutions. via peripheral ns 








ripheral vein b 






es - Letters to the Editor 


ssue (average 25 to 30) 
appearing in any of the 


ÞEKIY JO 

ate with which authors approve and 
urn the corrected typescript sent 
em requires that some articles be 


r: That sounds simple, but ad- 

-eontracts and other budg- 

nsiderations require the pub- 

) assign a given number of 
-each issue ahead. 

agree that something has to 

abstract of 200 to 300 words 

e answer. Clinical Science 

‘announced to its sub- 

t “Short Communica- 

‘need no major revision 

“wise appropriate for ac- 

. be guaranteed publica- 

two months. Many Ameri- 

als; including the ARCHIVES, 

liciting contributions to 

nee column. Letters to 
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Answer: No. Editors are jealous of 


their prerogative of expecting that 
an acceptance will not be withdrawn 
by an author. All the journals require 
that the original be sent with as 
many copies as required. 

Is this “one-way street” a just 
method? Perhaps not entirely, but 
the alternative would waste a tre- 
mendous amount of reviewers’ time 
and be expensive in the extreme. If 
the notification time can be kept to a 
bare minimum the urge to send sev- 
eral copies in at once will be lessened. 


Question: What about multiple publi- 
cation? 


Answer: The word can carry differ- 
ent meanings. Second or third publi- 
cation of the same material in jour- 
nals of the same caliber and character 
is unacceptable behavior. This an au- 
thor should not consider even if the 
article is rewritten so that the organi- 
zation and words are different. Pre- 
publication of an abstract in a journal 
geared for publishing medical news 
rapidly or in the proceedings of a 
meeting is acceptable, provided the il- 
lustrations and tables are not used 
and provided the Editor of the defini- 
tive journal is made aware of the sit- 
uation when he receives the paper. 
Although some journals will accept 


tables, Custom ce “the 
these data since acknowledg: 
given to the original in tl 
references. Permission to 
trations must be sought fr 
original journal. When in dou 
special circumstance, consult the ] 
tor concerned. Open discussio 
to the solution of most dil 
whereas the attitude, “I aa 
I thought it was all right,” i 
friendly relations. 

This whole matter is dealt 
detail in a statement by tł 
mittee on Editorial Policy 
Committee of Biology Editor 
Committee’s Newsletter of November 
1972. 


Question: Does the edit ial 
lishing staff rework an othery 
mendable report if written in brok 
glish by an author whose first 
is other than English? 


Answer: We occasionally try tob! 
we cannot do so frequently. It is t 
consuming and the personnel ar 
available. We ask the autho 
ploy an American or English stude: 
a Fellow, or a resident in his 
eality to undertake this. 





at it, rere- 
discard = 


t ew data, write 


ng enough inter- 


ween them to permit 
ic ism, and solicit re- 
viewers (however reluctant one is to 
mpose on one’s friends). 
ter review by the Board, a paper 
hat is not a shoo-in or easy reject is 
placed in one of three groups: (1) Ac- 
-eept. Even though the writing and or- 
anization fall short of ideal, the 
ontent is so interesting and the 
Synopsis-Abstract tells so clearly 
enough, that the message will reach 
the reader. (2) Reject. The reverse is 
true. Here it is only with time and ef- 
fort that the reader can comprehend 
the author’s message. The Board at 
first considers a recommendation for 
revision but. decides that changes 
would have to be so extensive that a 
rejection is the wisest move. (3) Re- 
turn to the author with suggestions 
for revision, but without commitment 
for future acceptance. Here the 
needed revisions, though important, 
‘quite clear and can be so stated to 
ie author. In 1970, 25% and in 1971, 
7% of unsolicited manuscripts re- 
ceived fell in this category. More than 
15% of those that were returned were 
ccepted. This is a time-con- 
suming operation not only for the au- 
thors, but for the Editors. We believe 
it to be an important activity that 
will not only improve the articles pub- 
shed in the ARCHIVES, but have a 
alutary effect on medical publishing 
in general. 
Behind these decisions lie the pres- 
ires of a short or long waiting list 
_ (always keeping in mind the category 
of the article) and the desire to keep 
the publication time as short as pos- 
sible. The proportion of unsolicited 
manuscripts accepted in 1970 was 
AOD, 


The system is not perfect. The Edi- 
recognize and try. to transmit to 


The ARCH VES possesses an affilia- 
- tion with four surgical organizations, 

-the Western Surgical Association, the 
Central Surgical Association, the In- 


ternational Cardiovascular Society, 
and the Southern California Chapter 
of the American College of Surgeons. 
We publish the papers presented at 
the annual meetings of these bodies. 
The Board retains the prerogative of 
rejecting any paper thought to be be- 
low standard, but the papers, having 
survived the competition for accept- 
ance for presentation, are usually of 
such high caliber that this occurs an- 
nually with only one or two from each 
group. In addition, the Chief Editor 
and the Associate Chief Editor spend 
much time writing, cajoling, and per- 
suading active people, who have 
something to contribute to our read- 
ership, to provide or organize special 
articles, editorials, symposia, and 
panels. 


Question: How many articles are sent 
out for review? 


Answer: In 1970, 55% and in 1971, 
48% of unsolicited articles were sent 
to reviewers. (Articles received from 
the annual meetings of the affiliated 
organizations are not considered un- 
solicited.) 


Question: What is the usual interval 
between receiving manuscripts and noti- 
fication of the authors as to the deci- 
sion? 


Answer: The ARCHIVES recognizes 
the urgency of transmitting the 
news, good or bad (particularly the 
latter), to the authors rapidly. We 
request all reviewers to return the pa- 
per within one week after receiving 
it. If they are unable to do so, they 
are instructed to return it unreviewed 
immediately so that another opinion 
ean be sought. Our goal is that the au- 


_ thor receive notification of the deci- 


ithin two weeks, and most. of 


hose hose manuscripts are rejected _ 


"Question Are case repo 
upon with disfavor? 


Answer: Some journals take no cas 
reports. The ARCHIVES. considers | 
case report a good base-line for info 
mative communication. The “first” or 
the “rare with a new wrinkle” case, 
succinctly reported, plus an artie 
late, sophisticated review of the lit 
ature refreshes the reader and ¢an 
even reach shoo-in stature. If it falls 
much below that level, even though it 
may be educational, it is unlikely to 
achieve acceptance, because of the | 


large number sent in. Rarely do the | 


Editors request rewriting of case re-~ 
ports. The decisions in this category _ 
can, however, be rapidly made a 
the author is more apt to count- on re- 
ceiving the news promptly. Case re- 
ports account for the majority of 
manuscripts that are not sent out f 
review. 


Question: What is being done ab 
shortening publication time? 


Answer: Everything possible. When 


he takes on the job every new Chief. 


Editor vows that he is going to 
change the long delays that we all de- > 


plore. He ends by improving things'a 
little, perhaps, but the system is over- = 
powering. Most houses that publish 


surgical journals are staffed by experts 
in copy editing, quality control, an 
makeup who have responsibilities for 
other publications as well. The flow o 
articles to an Editor’s office is uneve 
The forwarding of accepted.man 
scripts to the publisher by: the. Editor 
must be as uneven as, or more 


ten material is | 


publisher must | 
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‘Richard Warren, MD, Boston 


[ber seems to be a wave of 
. surgeons’ interest in effective 
ofesgional communication. On Sept 
and Oct 1, a total of 100 surgeons 
shuttered themselves in the Mark 
Hopkins Hotel from a clement San 
‘ranciseo weekend. The attraction: a 
course in “Communicating Scientific 
ought: How to Influence Editors 
and Win Readers” given by Lois 
DeBakey, PhD, Professor of Scien- 
tific Communications at Baylor Col- 
lege of Medicine and Tulane School of 
N edicine, ‘with the help of her sister 
ma and an invited faculty of medi- 











registrants in the course, which 
held under the auspices of the 
erican College of Surgeons in re- 
tion to its annual meeting, were ac- 
tive surgeons, many of them occupy- 
ing full-time academic positions. 
< Expositions by the faculty composed 
one third of the curriculum. During 
most of the remainder of the time the 
registrants met with each other and 
with faculty members in workshops 
to write and rewrite specimens of 
heir own work. The expertise with 
hich they learned to reconstruct 
heir samples showed that such a 
course can have value even on a crash 
basis. 
-< The faculty, together with a group 
of. guest editors of major national 
surgical journals, formed panels to 
conduet question periods. Many of 
< them concerned editorial policy and 
“procedure, matters that the surgical 
- writer has little opportunity to learn 
about otherwise. The questions were 
cogent enough, in our view, to stimu- 
late some answers in print. As Editor 
of the Arcuives, therefore, I under- 
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take herewith to do so. I speak, of 
course, solely for the AMA ARCHIVES 
or SuRGERY, not for the other surgical 
journals that were represented at the 
course. 


Question: How are Editors picked? 


Answer: The Chief Editor and the 
Board members are recommended by 
the Editorial Board. The ARCHIVES OF 
Surcery is a subsidiary, one of ten 
specialty journals, of the American 
Medical Association. The Editor of 
THE JOURNAL OF THE AMERICAN MEDI- 
CAL ASSOCATION is the director of the 
AMA's Scientific Publications Divi- 
sion and acts as a member of the 
Board. The AMA Board of Trustees 
exerts the final authority on all selec- 
tions. 

Nobody has ever formally defined 
qualifications for membership. First 
on the list, however, has to be a dem- 
onstrated interest in graduate educa- 
tion and in surgical communication 
via the written word. Less important, 
contrary to the belief of some, are 
academic stature and original contri- 
butions to research. A second. consid- 
eration for a national journal such as 
ours is an even distribution between 
geographical regions and among the 
specialties, or special interests, within 
surgery that the ARCHIVES serves or 
wishes to serve. A third considera- 
tion in the initial appointment is that 
the person be young enough to have 
many active professional years ahead. 
A good Editor cannot be an armchair 
surgeon. 


Question: How are Editors disposed 
of? 


Answer: The term of appointment : ae 
of all Board members of the ARCHIVES _ a 
or SURGERY is two years, renewable 


four times for an absolute maximum 
of ten years. Indefinite tenure, even 
of a brilliant Editor, can cause prob- 
lems to governing boards, publishers, 
and readers. The Chief Editorshipisa 
position of power in matters of edito- © 
rial policy, of acceptance and rejec ae 
tion of submitted copy, and thus o 
sionally the fortunes of a 
living journal requires th 
and attitudes remain flexible. 
of experience beyond a certa 
inevitably establishes routines w 
make for inflexibility. | An arrange- 




























concerning * seceptability of a ‘manu 
script? : 


Answer: All of us can recognize the 
superior article, the “shoo-in.” It ¢ 
cerns a topic of common interest, is 
based on original work, the results of 
which are statistically significant, T 
well organized, and clearly written 
And yet how rare it is! How often 
most of us (including editors them- 
selves) strive to produce this type of __ 
article and fall short. We also recog- 
nize the “easy reject,” tke paper that 
is so badly organized and written that 
its message is incomprekensible. This 
extreme in our experience is also rare. 

Four fifths of the papers submitted —_ 
are of a quality that lies somewhere _ 
between the shoo-in and the easy re- 
ject. The subject of the article is less 
important than some suppose. Ours 
an exciting profession. If a sick p 
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he | two patients described in case 
eports. were treated by a team of 
ur young doctors, two interns, a 
registered nurse, and the hospital’s 
professional staff of locally trained 
rse’s aides, technicians, and as- 
ants. No senior surgical consulta- 
or assistance was present at the 
f surgery. The four young doc- 
e in their “rural year” (the 
tgraduate year, required by 
e spent in a rural commu- 
id the interns were in their fi- 
before receiving the MD de- 
e previous experience of this 
msisted of participation and 
vation at operations performed 
or surgeons and residents at 
sity hospitals in Medellin, 
ry performed by them un- 
supervision of university sur- 
dents on rotation to the com- 
ospital in Apartadó. 

és provided an opportunity 
g physicians to utilize the 
- which they had previously 
‘ed at the University of Anti- 
ja's hospitals in Medellin. These 
è also excellent examples of 
auma for on-the-job training 
he physicians’ assistants and in- 
terns. The young physicians (doctores 
wrales) had been selected by the 
yedical school and the SSSA on the 
is of their intellectual attributes, 
skills as physicians, and their 
ching ability. In spite of their rela- 
youthfulness, they functioned in 
er similar to senior residents 
hospitals. They provided the 
and manual dexterity of 
they. accepted responsi- 
‘ould be expected of senior 
ts, who must frequently treat 
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of the jungle 4 
_ problem for many city-based profes- 
“sors, even in developing countries— 





life—which is a 








nor did they have the apathy and en- 
nui which frequently develops in 
long-term residents of isolated trop- 
ical areas. Like many of the young 
American surgeons who have spent a 
year in Vietnam, they approached 
their year in Apartadó with some 
anxiety, but also with strong motiva- 
tion to do the work well for the finite 
period of their tour of duty. 

The young doctores rurales have 


„regularly received visits from univer- 


sity consultants at monthly intervals, 
corresponding to the weekly staff 
rounds which are commonplace in the 
United States. From time to time, 
visiting professors also have come for 
periods of approximately two weeks, 
as was the situation of the senior au- 
thor (G.J.H.) in June 1971. Funds for 
consultation by Colombian doctors 
have been provided by the SSSA and 
visits by doctors from the United 
States have been funded by the 
HSPH. 

The role of the Hospital de Apar- 
tad6 in providing surgical education 
must be shared with its obligations to 
provide general medical care and to 
assist regional public health pro- 
grams. These other activities include 
tetanus and smallpox prophylaxis, 
treatment of families with tubercu- 
losis, food supplementation for chil- 
dren with protein-calorie malnutri- 
tion, prenatal education, simple home 
programs for gastroenteritis and in- 
testinal parasites, and therapy for 
diseases such as myocardial ischemia, 
glomerulonephritis, and cirrhosis. A 
large backlog of elective surgical con- 
ditions has been cataloged, including 
goiters, massive uterine myomas and 
prolapse, hernias, varicose veins, 
badly healed traumatic amputations, 
and burn scars, as well as less com- 


is available from the University of 


“by air; and biopsies play an impor- 














tion in pathology SB 





berculosis. Consul 


Antioquia, where specimens are sent 





tant role in outpatient management 
of medical conditions such as leprosy 
syphilis, and amyloidosis. k 


Conclusions 


The value of a well-staffed acute 
medical facility is clearly app: 
a remote community and to th 
are occasional travelers in such a | 
region. The potential importance of 
such a facility for the training of — 
young physicians and surgeons. 
well recognized. This report describes __ 
a university-oriented hospital in rural 
Colombia, which provides high-qual- vet 
ity medical care while simultaneously oe 
offering on-the-job training to young 7 
surgeons, internists, and paramedical 
personnel. 3 

A developing country cannot aff 
the luxury of medical education 
is given leisurely, without dir 
plication to its urgent clinical 
lems. After suitable preliminar. 
cation, young physicians 
capable of delivering excellent 
cal care in remote areas. The pr 
of rural health care described 
report is believed to have bee 
cessful because of three factor 
good acute-care medical facility Q 
pital and clinic) was available; : 
of doctors was present who were 
unteers for this work; and cont 
education was provided by | 
ences and daily rounds arrange 
the young doctors-in-training a: 
visiting professors and consult 
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ad an uneventful convalescence and 
was discharged on the seventh postopera- 
_ tive day. 

“Case 2.—This 37-year-old man was 
brought to.the hospital 23 hours after the 
fight described above. He was complaining 
of pain in the left side of the chest and ab- 

_ dominen; he had five 4- to 8-cm lacerations 

of the skin, subcutaneous tissue, and mus- 

cles of the chest and abdomen, and 12 em 
of the greater omentum protruded through 

-a Stab wound of the left sixth intercostal 

space in the midaxillary line. The left side 
of. his chest exhibited decreased breath 
sounds. Blood pressure was 90/70 mm Hg 
and heart rate was 100 beats per minute. 
He received. 1,000 ml of 5% dextrose in wa- 
ter and. 1,000 ml of lactated Ringer’s in- 

‘jection and underwent laparotomy three 

hours after admission, under general anes- 
‘thesia with cyclopropane. An 8-em lacer- 
_. ation of the muscular portion of the left 
hemidiaphragm was identified, through 
hich the stomach, right colon, and trans- 
„verse colon had herniated. The viscera 
“-were returned to the peritoneal cavity, and 
‘the diaphragmatic defect was closed with 
interrupted cotton sutures. The abdomen 
and all lacerations were irrigated with sa- 
line and closed with chromic catgut and 
cotton in the skin. He received 1,000 ml of 
© type-specific, crossmatched blood intraop- 
© eratively. A chest tube was inserted in the 

~ seventh intercostal space, and was re- 

\ moved on the second postoperative day. 
_ His nasogastric tube was removed on the 
second postoperative day. He received tet- 
anus antitoxin, penicillin, and streptomy- 
in the same doses and intervals as the 
r patient. He had a benign convales- 
cence until the fourth postoperative day, 
: when he developed icterus and a tempera- 
< ture of 41 C (105.8 F). He was found to 
have Plasmodium vivax on thin smear of 
his peripheral blood, and was treated with 
© chloroquine (1.0 gm, followed by 500 mg in 

6 hours, followed by 500 mg after 24 and 48 
hours) and sulfamethoxypyridazine (500 
mg/day for 10 days). He responded imme- 
ately to antimalarial therapy and was 
rged on the eighth postoperative 
; his wounds healed per Pma 


































Comment 


o merly a small;? remi 
> huts in the jungle ern Co- — 
 lombia. Apartadó is located ona small : 

. tributary of the muddy Rio León, 25 tr 
‘km south of the Caribbean Sea. The peri 
León flows northward, entering the 
Caribbean in the Gulf of Urabá, near 





or an additional five ` days. : 
ic suction was used for two days. 





— Apartadó plant river") was for | 


the steamy. border of Colombia and 
Panama. Until 1959 the Uraba region 
was remote and quiet; the port town 
of Turbo was its only communication 
with the outside world, and no all- 
weather roads penetrated into the in- 
terior. 

In the 1960s several banana farms 
were established in this region, fol- 
lowed promptly by the entry of two 
additional industries into the region: 
a paper box manufacturer, and a firm 
which cultivates and processes palm 
oil. The opportunities for employment 
offered by new farms and industries 
produced a rapid migration into the 
Urabá region from many other parts 
of Colombia. The region was already 
a dense endemic region of tropical 
diseases such as malaria, intestinal 
parasites, and leprosy, and poisonous 
snakes. Urabá was now overwhelmed 
with problems resulting from cultural 
conflicts, starvation, lack of sani- 
tation, absence of educational facil- 
ities, and acute illnesses. The provin- 
cial capital in Medellin was 334 km 
away over a newly constructed but 
frequently impassible road. The local 
physicians and the two small existing 
hospitals were wholly unable to cope 
with the problems which were now 
present. 

The need for additional health care 
facilities was apparent to the local in- 
dustries, physicians, and other resi- 
dents. Planning of a new hospital was 
begun by the SSSA, in consultation 
with the Faculty of Medicine, Univer- 
sity of Antioquia, and the Depart- 
ment of Nutrition, Harvard School of 
Public Health (HSPH). Apartadó was 
selected as the location for the new 
hospital because of its central loca- 
tion in the Urabá region. The 25-bed 
hospital de Apartadó was opened for 
patients in October 1969. 


Hospital de Apartadó 
-An informal agreement between 


-the University of Antioquia School of 
- Medicine, SSSA, HSPH, and the peo- 


s ple c of Apartad h provided 


and heart. The multiple lacerationg 

























local population, young — 
high school or college age have cor 
to the hospital for training as pha 
macists, nurses, operating-room tec 
nicians, and secretaries. Virtually. 
of these young people were. born in 
the vicinity of Apartadó, or came 
there as children when their parent: 
sought employment in the industries 
that have developed in Apartadó. 
some cases, the young employ e: 
of the hospitals had lived in e 
tremely primitive housing—shacks or 
barracks—along the banks of the — 
streams, and their previous education 
was essentially nonexistent. The edu- 
cation of the local physicians’ assis 
ants was predominantly financed by 
Colombian funds, provided by the 
SSSA and by direct contributions to 
the hospital from local industries and 
farmers, 

By 1971, the regional population 
had grown to approximately 74,000 
which 18,000 were in the vicinity 
Apartadó. The Hospital de Aparta 
was seeing outpatients at-a rat 
18,000 visits per year, and ap] 
mately 1,500 patients were being 
mitted per year. Surgery was be’ g 
performed at the rate of 600 major 
operations per year, and approxi: 
mately 600 deliveries were being per 
formed annually. 

In spite of the efforts to educat 
and encourage improvement in healt 
practices, 75% of the deliveries in th 
Urabá region are still performed. 
at home, and 50% occur without a 
tendance by a doctor or professional 
midwife. Tetanus of the newborn: 
common in these circumstances; Also. 
common is the dramatic. wound 
caused by machetes, which was a fre 
quent cause of tetanus prior to th 
routine use of antitoxin. The ea: 
presented were two of the six pa 
tients who were convalescing in th 
hospital during a single week in J uly 
1971; the other four patients had, re- 
spectively, severe wounds of (1) liver, 
lung, and kidney; (2) face, neck, and 
hand; (3) femoral artery; and (4) lung 
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alth Department of Antioquia, Co- 
consultation with the University 
ia School of Medicine and the Har- 
Sch | of Public Health established a 
ospital in Apartadó, far from any ur- 
in 1969. This was in response to 
f population stimulated by an in- 
agricultural and manufacturing en- 
ises. In addition to its important role as 
iter f r public health programs and for 
; proved invaluable as a train- 
for young doctors in their “rural 
r interns, and for nurses and 
nurse's aides. 







































rtant contributions to medi- 
ce can be undertaken in re- 
as, isolated from traditional 
f medical research. The dis- 
/ of vaccination (in rural En- 
the initial discoveries of the 
r of gastric digestion (in 
tier of the United States), 
the demonstration of the insect 
ector of malaria (in the interior of 
colonial India) are dramatic and well- 
known instances of medical research 
of the highest quality which took 
lace under primitive conditions. 
he potential opportunity for medi- 
education in densely populated, 
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cal Education i ina 1 Developing Country 
pation of a Rural Community Hospital in Colombia 


NH, MD, Denver; M. G. Herrera-Aceha, MD, Boston; 
A "boleda, MD; and Rafael Montoya, Apartadó, Colombia 


remote regions is less well recognized. 
Privation and urgent clinical pressure 
has usually restricted the impact of 
developing countries on medical edu- 
cation. However, interest has re- 
cently been aroused in the delivery of 
health care and in the medical prob- 
lems of developing countries.'’ Spe- 
cific geographical areas have been de- 
scribed as models for students of 
demography, parasitology, and other 
tropical infectious diseases. This re- 
port will demonstrate another valu- 
able aspect of the model tropical hos- 
pital, its use as a base for training 
in surgery. The factors important in 
creation and maintenance of an edu- 
cational program in a frontier com- 
munity hospital will be illustrated. 

Surgical education of academic 
quality requires an institution which 
has a readily available population of 
patients, a staff which is given suf- 
ficient preliminary training to meet 
the emergency needs of its patients, 
and an operating room equipped and 
staffed to give anesthesia on a full- 
time basis. The training program also 
requires consultation and assistance 
by fully trained surgeons, support 
and review by the sponsoring medical 
center, and contributory participation 
by the local community’s physicians. 
Adequate financial support is neces- 
sary to provide satisfactory postoper- 
ative care, and sufficient outpatient 
facilities are needed for screening 
and treating patients who do not re- 
quire major surgery. 


A hospital which meets the require- . 


ments of a satisfactory teaching hos- 
pital was established in October 1969 
as a joint venture of the community 


of Apartadó, Colombia, the Univer- 
sity of Antioquia School of Medicine, 











































-was intact. The incision and. lacer 
the abdomen were closed in. layers 








and the Health Department of. Anti- 
oquia (SSSA) (Antioquia is the prov- 
ince where the town of Apartadó is — 
located). The resources and contribt 
tions of this remote community hosp 
tal are illustrated by the follows 
cases. 


Report of Cases 


The two patients were men who were 0e- 
casionally employed as banana pickers, An 
argument developed while drinking agu 
diente (a strong alcoholic beverage), and 
they attacked each other with mach 
They were brought to the hospital 
friends approximately 24 hours after 
jury. Each was suspended in a ham: 
slung between two horses. 

Case 1.-The patient was a 42-year 
man, who arrived 24 hours after ing 
The major lesion was a 16-cm full- 
ness transverse laceration of the left up 
part of the abdomen, through which | 
eral loops of small intestine had € 
rated. The bowel had been retain 
multiple long strands of hair and cl 
to prevent progressive evisceration. | 
other lacerations of skin and subcuta: 
tissues of the chest and abdomen 
present, varying from 4 to 8 em in le 
His blood pressure on admission 
100/70 mm Hg; heart rate, 95 bea 
minute; and he appeared to be mode 
dehydrated. He was given 1,000 ml 
tated Ringer's injection and 5,000. un 
equine tetanus antitoxin intramuset 
and he underwent laparotomy one ho 
ter admission. With the patient plac 
der genera! anesthesia with cyclopr 
a right paramedian. incision w: 
formed which met the transverse ab 
nal laceration at its upper. margin 
eviscerated bowel was washed with 
saline and returned to the peritoneal cz 
ity. No injuries to other organs were al 
parent, and the serosa of the: ini 
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The tube flap that is attached both me- 
dially and laterally (Fig 5) is divided one 
third medially and two thirds laterally 
(Fig 6). The lateral end is closed. The me- 
dial end is opened posteriorly to avoid in- 
jury to its pedicle. The previously applied 
skin graft is removed (Fig 7). The free end 
of the medial tube is sutured to the mucosa 
of the nasopharynx inferiorly, allowing the 
skin flap to rotate 45° inferiorly and me- 

: dially, so its most inferior edge becomes 
_ posterior and its skin surface will face the 
nasopharynx (Fig 8). The edges of the skin 
‘flap anteriorly are sutured to the edges of 
theskin without hindering the blood sup- 
_ ply of the tube. When the skin flap has its 
own blood supply established inferiorly 
and anteriorly, the medial part will be par- 
tially detached and then completely ro- 
tated and sutured to the edge of the nasal 
.. septum medially and the nasopharynx pos- 
_ teriorly (Fig 9). Thus the medial skin flap 
: has formed the inner lining of the naso- 
_ pharynx which acquires an air-tight clo- 
sure, No nasal secretions can escape into the 
rbital region. The raw surfaces of the flap 
point to the defect. The remainder of the 
split-thickness skin graft is removed, leav- 
Ing the dura of the frontal and temporal 
regions exposed. 

The lateral part of the tubed skin flap is 
opened (Fig 10), fashioned, and sutured to 
the edges of the anatomical defect (Fig 






















` Fig 13.—Flap blends in nicely with facial skin after complete healing. 




















11). The skin flap will blend in with the sur- 
face of the facial skin. One or two recon- 
structive procedures might be required to 
blend in the lateral edge of the tube before 
the completion of the reconstructive tech- 
nique (Fig 12 and 13). There were no com- 
plications up to ten years after the ana- 
tomical defect had been reconstructed, and 
the patients lead a normal life (Fig 14). 


Comment 


The primary aim in the reconstruc- 
tion of the orbital defect is to obliter- 
ate all spaces and to provide adequate 
epithelial lining for the nasopharynx 
without any communication with the 
subflap spaces. Since the nasopharynx 
is potentially a contaminated region, 
any breaks in the tight closure of the 
suture line will result in ascending in- 
fection and loss of the reconstructed 
flaps. The complications that are en- 
countered are those of the general 
categories when dealing with grafts 
and flaps. 

This reconstructive technique is to 
be distinguished from what follows 
exenteration alone, since no connec- 
tion is present with the open parana- 
sal sinuses and only an outer covering 
is required in the latter. The primary 
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Fig 14.—Five-year follow-up. Note defect 
is closed and reconstructed nasopharynx ` 
has no connection with flaps. 


aim is to start reconstruction after 
the disease process has been under 
control. We do not attempt or advo- 
cate at any time “early reconstruc- 
tion,” since it does not offer an 
adequate assessment of the recurrent 

disease process when coverage is com- 
pleted. We have offered this proce- 
dure only to patients who desired it 
including younger patients with pa 
rental consent. This procedure w 

performed on four patients, with no 
morbidity or mortality related to th 
operation. After reconstruction the 
patients have had no functional di 
ability. They can engage in all sports 
activity, since the majority are of the 
young age group, and any restriction 
in activity might be associated with 
behavior abnormalities. 
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Orbital Reconstruction 
After Radical Resection 


Mutaz B. Habal, MD, and 
Joseph E. Murray, MD, Boston 


The authors describe a technique for re- 
construction of the orbital area after resec- 
tion of the entire bony orbit. A blood carry- 
ing pedicle is transferred to the area from 
the upper arm or from the abdomen with use 
of the wrist as a carrier. The flap is divided, 
the medial portion being used to close the 
nasopharynx (skin surface toward naso- 
pharynx) and the lateral one to close the re- 
maining orbital defect. The procedure is rec- 
ommended only for patients in whom the 
diseases have been shown to be well under 
control months after the original procedure. 
It has been used in four patients with very 
satisfactory long-term results. 


dequate resection for many pri- 
mary, and for all recurrent, or- 

bital tumors requires resection of the 
entire bony orbit.! Embryonal rhab- 
domyosarcoma is the most frequently 
encountered orbited tumor that re- 
quires such radical resection. Since 
we adopted this policy, six of seven 
patients with orbital rhabdomyosar- 
coma are alive 2 to 18 years after re- 
section.'? This approach has also been 
used for other tumors that are less 
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frequent in the orbital region, includ- 
ing invasive epithelial carcinomas 
and carcinomas of the lacrimal appa- 
ratus. 

The resulting anatomical defect ex- 
tends from the nose medially to the 
zygomatic arch laterally, thus expos- 
ing the frontal and temporal lobes su- 
periorly (Fig 1 and 2), and the hard 
and soft palate inferiorly. No func- 
tional loss is produced beyond loss of 
one eye. Swallowing, speech, smell, 
and normal life activities may con- 
tinue after successful regional resec- 
tion. 

The defect is resurfaced temporar- 
ily with split-thickness skin grafts. 
At an appropriate time, reconstruc- 
tive procedures are done to form a 
permanent cover. 

Below is a description of the surgi- 
cal technique for the late reconstruc- 
tion of the anatomical defect that is 
produced by radical resection in the 
orbital region. 


Surgical Technique 


To cover the large anatomical defect 
that is produced by the resection, skin with 
its fat pad is required to resurface the in- 
terior and form the nasopharyngeal lining, 
and cover the exterior to blend in with the 
facial skin. The skin can be transferred to 
the orbital region as a tube flap from the 
abdomen (Fig 3 and 4), via the wrist as an 


intermediary carrier, or from the upper 


arm. 
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Warren-Teed Introduces ¢ 
New Multi-Use Nutritionc 
Support System 


Unique, palatable, low 
residue food that provides 
total nutritional 
management of patients 
who cannot ingest, digest, 
chew or readily assimilate 
ordinary foods. 


New 

W-T Low 
Residue 
Food 


The first in a new class of 
superior nutritional specialties 
from Warren-Teed. 


Low Residue Fully absorbed in the upper 
gastrointestinal tract...making it especially 
useful for nutritional support of pre- and 
post-op patients and in many G.I. situations 
where nutritional needs cannot be met 


by solid foods. 


Nutritionally Complete Meets all known 
requirements for adult nutrition. Includes 
vitamins, minerals, simple carbohydrates, 
essential fat plus a distribution of essential 
and non-essential amino acids approximating 
that of whole egg, a protein of highest 
biological quality. 

Hearty “Real Food" Flavors The best food 
flavoring that modern technology can 
provide. WT" Low Residue Food is available 
in three palatable flavors—beef bouillon, 
chicken broth, and tomato. 


Lower Cost Provides savings for hospital and 
patient over comparable low residue regimens. 


tiaa BN 
PHARMACEUTICALS INCORPORATED 
SUBSIDIARY OF ROHM AND HAAS COMPANY 
COLUNN s J ] 215 
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Provide the “maximum” 






| High Potency Stress Formula V Vitamins 


‘Each Tablet Contains: es a 
¿Vitamin B: (as Thiamine > Vitamin c (as sodiu Asco bate and 
cii Mononitrate) ices -15 mg (15 MOR) = 
-Vitamin B: (Ribofla 15 mg a 21 MDR) 

Vit 








600 mg (20 MDR} 













G loride). . . 100 mg (10 MDR) 






earl River, New York 10965 
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 Femoral-Axillary Artery Bypass 


for Arm Ischemia 


; H. Stephens Moseley, MD, and John M. Porter, MD, Portland, Ore 







rm: ischemia from. subclavian artery 
; truction is seen infrequently and, when 
sufficiently symptomatic, can usually be 
| Mangged by a carotid-subclavian graft. We 
recently encountered a patient with severe 
< rest pain in his right arm seven years follow- 
~ ing irradiation of a right Pancoast tumor. 
The proximal subclavian artery was totally 
occluded. To avoid operating in an irradiated 
area, a femoral-axiliary graft was performed 
cand has completely relieved the patient's 
symptoms, A femoral-axillary graft appears 
_ to be a reasonable alternative for upper ex- 
> ‘tremity revascularization in patients who are 
_ not candidates for more conventional proce- 
_ dures. 


Fs gelato artery bypass was 
described by Blaisdell and Hall: 
and Louw? in 1963 as a safe al- 
ternative to aorto-iliac reconstruction 
in certain poor-risk patients. It was 
not until 1971 that the same principle 
was used in reverse when Sproul’ re- 
ported a successful femoral-axillary 
bypass performed to correct cerebral 
ischemia due to innominate artery 
stenosis in a poor-risk patient. We re- 
cently encountered a patient with se- 
vere arm ischemia resulting from 
subclavian artery occlusion, who was 
successfully revascularized with a 
femoral-axillary graft. To our knowl- 
edge, this is the first use of a femoral- 
axillary graft for arm revasculariza- 
tion and the second reported case of a 
femoral-axillary graft. 


Report of a Case 


A 46-year-old glazier was discovered to 
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_ m/sec respectively. An aortic arch arterio- | 


have a right upper lobe pulmonary lesion 
in 1965. A right scalene node biopsy re- 
vealed metastatic anaplastic ‘carcinoma ; 
compatible with bronchogenic origin, an 
he received 3,000 rads over the right supe- 
rior hemithorax. He did well until 1970 
when he became aware of the insidious on- 
set of cramping and burning pains in his 
right arm. Over the next two years his. 
symptoms progressed. to the point, that he 
was no longer able to work, and six months 
prior to admission he began to experience 
the same pain at rest. He was also aware — 
of a gradual “sinking-in” of his right sú- 
praclavicular fossa. He denied all symp- 
toms of cerebrovascular insufficiency. ; 
On physical examination the blood pres- 
sure was 118/82 mm Hg in the left. arm 
and no blood pressure could be obtained in 
the right arm. No pulses could be palpated 
in the right axilla or right arm, and the : 
right arm was cooler than the left. A 
other pulses were normal to palpation. The = 
right supraclavicular fossa was: sunken | 
and firm without palpable nodes nor evi- 
dence of recurrent tumor. Results of neu- 
rological examination were normal. a 
Nerve conduction velocities of the right 
median and ulnar nerves were 52 and 46 


















gram (Fig 1, left) demonstrated a proximal | 
subclavian artery oclusion with a partial 
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indications: Effective in all types of 
insomnia characterized by difficulty in 
falling asieep, frequent nocturnal awaken- 
ings and/or early morning awakening; in 
patients with recurring insomnia or poor 
sleeping habits; and in acute or chronic 
medical situations requiring restful sleep. 
Since insomnia is often transient and inter- 
mittent, prolonged administration is gen- 
erally not necessary or recommended. 


Contraindications: Known hypersensitivity 
to flurazepam HCI. 


Warnings: Caution patients about possible 
combined effects with alcohol and other 
CNS depressants. Caution against hazard- 
ous occupations requiring complete mental 
alertness (e.g., operating machinery, driv- 
ing). Use in women who are or may become 
pregnant only when potential benefits 
have been weighed against possible 
hazards. Not recommended for use in 
persons under 15 years of age. Though 
physical and psychological dependence 
have not been reported on recommended 
doses, use caution in administering to 
addiction-prone individuals or those who 
might increase dosage. 


Precautions: in elderly and debilitated, 
initial dosage should be limited to 15 mg to 
preclude oversedation, dizziness and/or 
ataxia. If combined with other drugs 
having hypnotic or CNS-depressant 
effects, consider potential additive effects. 
Employ usual precautions in patients who 
are severely depressed, or with latent 
depression or suicidal tendencies. Periodic 
blood counts and liver and kidney function 
tests are advised during repeated therapy. 
Observe,usual precautions in presence of 
impaired renal or hepatic function. 


Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and 
falling have occurred, particularly in elderly 
or debilitated patients. Severe sedation, 
lethargy. disorientation and coma, probably 
indicative of drug intolerance or over- 
dosage, have been reported. Also reported 
were headache, heartburn, upset stomach, 
nausea, vomiting, diarrhea, constipation, 
GI pain, nervousness, talkativeness, 
apprehension, irritability, weakness, palpi- 
tations, chest pains, body and joint pains 
and GU complaints. There have also been 
rare occurrences of sweating, flushes, 
difficulty in focusing, blurred vision, 
burning eyes, faintness, hypotension, 
shortness of breath, pruritus, skin rash, dry 
mouth, bitter taste, excessive salivation, 
anorexia, euphoria, depression, slurred 
speech, confusion, restlessness, halluci- 
nations and elevated SGOT, SGPT, total 
and direct bilirubins and alkaline phos- 
phatase, Paradoxical reactions, e.g., 
excitement, stimulation and hyperactivity, 
have also been reported in rare instances. 


Dosage: Individualize for maximum bene- 
ficial effect. Adults: 30 mg usual dosage: 
15 mg may suffice in some patients. Elderly 
or debilitated patients: 15 mg initially until 
response is determined. 


‘Supplied: Capsules containing 15 mg or 
30 mg flurazepam HCI. 
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falling asleep, staying asleep or both. In 
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jwithin 17 minutes, decreased nocturnal 
/awakenings and provided 7 to 8 hours of 
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during the night. 
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"For the surgeon 


The documented properties 
-of DALMANE'(flurazepam HCI) 


for sleep 


The properties of Dalmane have been carefully defined 
and thoroughly evaluated. Results of these investigations 
-~many of which are cited here —have documented the 
effectiveness and relative safety of Dalmane when the 
etiology of insomnia indicates need for sleep medication. 

The Roche Professional Services Department will, on 
request, supply you with detailed information about any of 

the clinical or pharmacologic aspects of Dalmane. To help, 


a computerized information resource called RETRIEVE 


will provide rapid answers to your specific questions. 
Details about this innovative information retrieval 
system are provided on the opposite page. 
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RETRIEVE, a computer-operated data retrieval 
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Prevention of Post-Traumatic Pulmonary Insufficiency: 
Fine Screen Filtration of Blood 
George J. Reul, Jr., MD; S. Donald Greenberg, MD; Edward A. Lefrak, MD; 
Williare B. McCollum, MD; Arthur C: Beall, Jr., MD; 
George L. Jordan, Jr., MD, Houston 
Thea fine screen filter decreased pulmonary insufficiency. 


Respiratory and Coagulation Changes After Uncomplicated Fractures 
Robert F. Wilson, MD; Bruce McCarthy, MD; L. Philippe LeBlanc, MO; 
Eberhard Mammen, MD, Detroit 

Uncomplicated fractures can cause significant but clinically 


inapparent hypoxemia, thrombocytopenia, and hyperfibrinogenemia. 


Adjuncts to the Operative Management of Penetrating Liver Injuries 
Jack Pickleman, MD, George E. Block, MD, MS (Surg), Chicago 


Hepatostomy tube drainage a satisfactory method 
for stab and low velocity gunshot wounds. 


Management of Major Vascular Injuries in the Base of the Neck: 
An 11-Year Experience With 146 Cases 

Lewis M. Flint, MD; William H. Snyder, MD; 

Maicelm O. Perry, MD; G. Tom Shires, MD, Dallas 


No vascular signs present in 32%. 
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MAJ Philip W. Rogers, MC, USA; Arthur D. Mason, MD; 
COL Basil A. Pruitt, Jr., MC, USA, Fort Sam Houston, Tex 
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cf insensible water loss. 


Gastric Surgery for Relief of Morbid Obesity 
Kenneth J. Printen, MD, Edward E. Mason, MD, lowa City 


Gastric bypass better than gastroplasty. 


Surgical Treatment of Morbid Obesity: Sixteen Years of Experience 
J. Howard Payne, MD; Loren DeWind, MD; Cari E. Schwab, MD; 
William H. Kern, MD, Los Angeles 
The principle of end-to-side jejunoileo shunt has stood 
the test of time. 


Aneurysm of the Renal Artery: A Vascular Reconstructive Approach 
Michael E. De Bakey, MD; Edward A. Lefrak, MD; 
Rau! Garcia-Rinaldi, MD; George P. Noon, MD, Houston 
Renal artery aneurysms managed successfully without 
nephrectomy in 19 of 21 patients. 
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Charles E. Lucas, MD; Frederick E. Rector, MD; 
Michael Werner, MD; Irwin K. Rosenberg, MD, Detroit 


Vasodilation of sepsis also involves renal circutation. 


Gastroduodenal Endoscopy: Management of Acute Upper 
Gastrointestinal Hemorrhage 
Hubert M. Alien, MD; Melvin A. Block, MD; Bernard M. Schuman, MD, Detroit 


Positive diagnosis in 90% if done early. 
Gastrointestinal Polypectomy Via the Fiberendoscope 


Walter D. Gaisford, MD, Salt Lake City f 
Seventy-two polypectomies without complications.. 
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William R. Coppinger, MD; Henry Job, MD; John E: DeLauro, MD; 







Lioyd M. Westerbuhr, MD; Frank B. McGione, MD; Robert G- Phillips, MD, Denver 


Roux-en-y diversion of bile from stomach recommended. 
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Survival of incompatible related allografts was improved 
with antithymocyte globulin administration. 


Clinical Experience With Pancreaticoduodenal Transplantation 489 
John-€. Connolly, MD; Donald C. Martin, MD; Terry Steinberg, MD; ` 
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21% five year survivors. 
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esis. -vivo activity has 
een demonstrated against strains of the 
following micro-organisms: 

staphylococcus aureus (penicillin-sen- 

= sitive and penicillinase-producing) 
_Beta-hemolytic and other streptococci 
(many. strains of enterococci, e.g., 
“Streptococcus faecalis, are relatively 


ophilus influenzae 
-Neisseria gonorrhoeae 
Escherichia coli and other coliform bac- 
: teria 
“ Klebsiella-Aerobacter sp. 
Proteus 
Salmonella sp. 
_. Shigella sp. 
dications: Keflin is indicated in the treat- 
Ment of serious infections of the respira- 
tory tract, genito-urinary tract, soft tissue 
_ and skin, gastro-intestinal tract, bones and 
- joints, bloodstream, and cardiovascular 
System due to susceptible organisms. Also, 
it has beeh effective in cases of peritonitis, 
septic abortion, and staphylococcus and 
_pheumococcus meningitis. Effectiveness 
_ has not been established in other types of 
meningeal infection. 
ppropriate culture and susceptibility 
studies should be performed to determine 
sceptibility of the causative organism 
Keflin. 
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‘to cephalosporin antibiotics. 
larnings: IN PENICILLIN-SENSITIVE PA- 
TENTS, CEPHALOSPORIN C DERIVATIVES 
HOWLD BE USED WITH GREAT CAUTION. 
HERE IS CLINICAL AND LABORATORY EVI. 
DENCE OF PARTIAL CROSS-ALLERGENICITY 
OF THE PENICILLINS AND THE CEPHALO- 
PORINS, INSTANCES OF PATIENTS WHO 
HAVE HAD SEVERE REACTIONS TO BOTH 
DRUGS, INCLUDING DEATH FROM ANAPHY- 
AXIS, HAVE BEEN REPORTED. 
_ Any patient who has demonstrated some 


+ Usage in Pregnancy—Safety of this prod- 
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_ May be detected. If an allergic reaction to 


= Keflin occurs, the drug should be discon- 


_ tinued and the patient treated with the 
usual agents (e.g. epinephrine, antihista- 


“mines, pressor.amines, or corticosteroids). 


i When Keflin is administered to patients 

with transient or persistent reduction of 
urinary output due to impaired renal func- 
ion, the. total daily dose should be re- 
uced. Careful. clinical observation and 
aboratory studies should be made, be- 
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quired. j 


Inintants and children, the dosage shoul 
be proportionately tess in accordar 
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divided doses has been found effec 
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A cliché commonly heard today is 

kA that medical care is becoming 

dehumanized. It is of interest that 

hose who entertain this belief have 

eveloped a vocabulary hardly de- 

ned to decelerate such a trend, if 

ndeed it exists. In the lexicon of the 

logist, the economist, and big 

mment, that suffering human 

ing, the patient, has become the 

umer,” the dedicated physician 

ministers to his ailments the 

ider,” and a respected profes- 

1 and its allies are referred to as 

he “health care industry.” One of the 

hief problems confronting anyone 

4 ting to refute the charge of 

dehumanization is the difficulty of 

nenting objectively what is es- 

ly a subjective impression. 

$ applies also to the matter of the 

n’s concern for the welfare of 

ients. It is my purpose this 

1g to document this tenet at 

n account of what I regard 

merican Surgery’s Noblest Ex- 
ment.” 

_ dhe renaissance of American medi- 

eal education dates from the opening 
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of Johns Hopkins University School 
of Medicine in 1893; however, 159 
other schools, many of them dis- 
reputable diploma mills, continued to 
award the MD degree.’ A few years 
later a sweeping reorganization of 
the American Medical Association 
took place and the Council on Medical 
Education was formed. In 1907 it re- 
leased a highly critical report of its 
first inspection of medical schools. 
This attracted the support of the Car- 
negie Foundation and led to the 
famed Flexner Report. Within five 
years 65 inferior schools closed their 
doors and a great reform was accom- 
plished. 

There remained the matter of hos- 
pitals, in many instances walk-in gar- 
bage cans, which people entered 
reluctantly as a last resort before 
death. I need hardly remind this au- 
dience of the role played by surgeons 
in the upgrading of hospitals. It is 
this to which I refer to as “Surgery’s 
Noblest Experiment,” an effort which 
has saved countless lives and pre- 
vented or alleviated untold suffering. 


Origins of Hospital Standardization 


It all began with Franklin H. Mar- 
tin’s Clinical Congress of Surgeons of 
North America.: At its third’ annual 


meeting held in New York in 1912 a 


resolution was passed that “some sys- 


be developed.” To this e 
mittee of which William J. May 
a member was appointed under 
chairmanship of Ernest B m: 
Boston. At this same mee 
ganization of a College of 
was proposed. Incorporati 
were obtained later in the: 
the State of Illinois and M: 

an organizational meeting 

in Washington, DC. On 
avowed purposes of the newly 
College was “establishing st; 
of hospital construction 
tration and equipment an 
that pertains to them.” At 

cal Congress in October, t 
Committee gave its report. It 
mended that the stamp of app 
given to an investigation 

and Carnegie Foundation st 
sought. The report was una: 
accepted and as Loyal D i 
later wrote, “thus started one 
greatest contributions to the 


patients.” i 
Unfortunately, the initial 


` to interest the Carnegie Foun ati 


failed, so the help of other o 
tions. was solicited.. The Am 


Hospital Association offere 


ube 





re rejected during the fi 
ars because of poor records. It 


rry on alone or its own pro- 

he qualification of appli- 
ld fail. In 1915 the Regents 
riated $500 to get things 
and a year later $30,000 was 
from the Carnegie Founda- 
n effort to improve conditions 













e public. In 1917 the Clinical 

nd the College merged and 
Bowman, the former Presi- 
e State University of Iowa, 
d accepted the position as Di- 
the College, began visiting 
spitals. A committee of physicians, 
rgeons, administrators, and labora- 

















ts for the care of the sick 
plete a questionnaire. Ar- 
ean Bevan,’ Chairman of 
| Council on Medical Educa- 
said “to my mind next to the 
york that has been done in medical 
ducation in this country, this prob- 
em that confronts your committee 
today is the most important thing in 
American medicine.” Questionnaires 
ere sent to 2,711 hospitals in the 
‘United States and Canada and Bow- 
jan traveled far and wide promoting 
rogram. 
e following year Bowman and 
ides began to investigate hospi- 
als of 100 or more beds in order to 
etermine universally applicable 
dards: The results were unbeliev- 
able. Of 692 hospitals visited, only 89 
could meet the simplest require- 
ments. A list of approved hospitals 
was printed but the showing was so 
deplorable and. there were so many 















































have caused the program to flounder. 
It then became possible for the Re- 
gents to adopt a formal program of 
hospital standardization which, as 
Reed Nesbit‘ has observed, was “.. . 
soon heralded over the world as one of 
the great advances of all time in pro- 
moting patient welfare.” The benefi- 
cial effects of the program were soon 
apparent. Hospitals struggled to up- 
grade conditions and records sub- 
mitted by the candidates improved in 
quality. This was reflected in the in- 
creasing number of hospitals ap- 
proved each year. The program fur- 
thermore greatly enhanced the 
stature of the College and attracted 
additional Carnegie funds. Belatedly, 
overtures came from the AMA for a 
joint program which the College de- 
clined. Malcolm T. MacEachern be- 
came Associate Director of the Col- 
lege in charge of the hospital 
standardization program. Lists of ap- 
proved hospitals were issued annually 
and certificates of approval awarded. 
From the start the program was an 
unqualified success. McGraw,’ in com- 
menting on the striking effect that it 
had on hospitals said “the rapidity 
with which accreditation caught on 
and its far reaching influence are all 
the more remarkable in view of its 
voluntary status.” However, its cost 
was becoming a source of concern. 
By 1941 its operating budget was 
$44,028; in 1949 the total was $68,577. 
By 1950 the College had invested $2 
million in the program. This money 
came from the dues collected from 
members. The College took great 
pride in the fact that there were now 
3,290 hospitals on the approved list, 
but the financial burden was begin- 
ning to hamper other educational pro- 
grams of the College. The AHA was 
now a strong organization wishing to 
participate more actively and willing 





to assume the entire cost. Negotia- 
< tions were begun and the College was 
=- promptly accused of a sellout to lay- 


it) 


po: 


rep 
of the Wa 
College o 
dian Medica 
the AMA House c. . 
tained in September 1957 De- 
cember 1951 the Joint Commission on. 
Accreditation of Hospitals (JCAH 
was incorporated in Illinois. In March 
of 1952 JCAH was formally organized 
in Chicago. Edwin L. Crosby, former 
Director of Johns Hopkins Hospital 
and President-Elect of the AHA, was 
appointed Director. Inspections w 
to be made by field staffs of part 
pating organizations. The Canadia 
Medical Association withdrew in 1959 
to participate in its own national ac- 
creditation program. In 1961 JCAH 
developed its own staff of trained sur. 
veyors. 

The governing body of JCAH is a 
Board of Commissioners who serve 
without compensation. There are 
three members from the Ameritan 
College of Surgeons, three from the 
ACP, seven from the AMA, and seven 
from the AHA. A large majority of 
the Commissioners are physicians. 
Standards are adopted or amended 
only with Board approval. Accredita- 
tion decisions are made by the Boar 
or by the Accreditation Committee 
Originally funding was entirely by 
member organizations. As the scope 
of JCAH activity and the number of 
hospitals seeking surveys increased, 
it became necessary in 1964 to start 
charging a survey fee. Members still 
make substantial contributions, eg. 
$266,000 in 1971. oe 

Of the 7,128 hospitals in the United 
States, 5,075 (71%) are. currentl 
(1972) accredited (unpublished da 
About 2,000 hospitals are not sur: 
veyed; those that have not applied or _ 
have been refused accreditation. The 
are, for the most part, small an 
often proprietary. The JCAH survey 




















































































































A veyed n 1970, a total ‘of 1,457 (78%) 
received two-year accreditation, 360 
9%) one-year accreditation, and 59 
accreditation. Among 131 hos- 
ls undergoing initial survey, only 
or 45% received full accreditation. 
itals have voluntarily sought ac- 
reditation as a stamp of higher qual- 
than licensure alone, although 
r could legally operate without it. 
As a matter of fact, when the hospital 
standardization program was inaugu- 
` rated, it long preceded any interest in 
quality control by government since 
there were no state licensing laws or 
gulations. It was initiated by pro- 
ssionals as a means of self-ap- 
praisal and self-improvement and for 
most of its existence it was financed 
mainly by the profession and yet it 
was never designed as a profession- 
serving instrument. Traditionally, 
hospitals have feared its effect on 
their standing in the community and 
physicians have regarded it as a 
threat to the prerogatives and prac- 
-tices of the medical staff. However, as 
= McGraw? has pointed out, once ac- 
ereditation became an established 
<- part: of the prestige structure of 
`: Amterican hospitals, it became a mat- 
© ter of competitive concern for these 
hospitals to be accredited and once 
- the hospital was involved, the medical 
_ staff went along conforming to stan- 
_ dards even if it meant surveillance of 
_ practice and loss of cherished inde- 
~ pendence. It has made the hospital, 
_ by virtue of its delegation of clinical 
_ privileges, the most powerful stan- 
dard setter and police agent for the 
medical profession, completely super- 
ing the token requirements of le- 
al licensing agencies. 
The JCAH increasingly emphasizes 
_ its consultative role as a stimulator of 
improved hospital practices. The con- 
- ferences that are held with the medi- 
eal staff at the time of surveys are a 
part of its educational program. In 
-the last two years 43 accreditation 
_ workshops have been held in 31 states 
_ reaching over 10,000 people. The chief 
_ aim of JCAH is to help hospitals in 
thè pursuit of excellence. It regards 
internal conscience of the 


























-professional __ 
-standing its voluntary nature and its 
-disavowal of a policing role, it owes 








roviders.° 


its strength not merely to its accept- 
ance by the profession. The courts 
have taken frequent recognition of 
JCAH standards.’ Accreditation is re- 
quired for eligibility for Hill-Burton 
funds.* Membership in certain pro- 
fessional organizations is contingent 
upon accreditation. If a hospital is 
disaceredited, the continuation of its 
intern and resident training program 
is seriously jeopardized. Third-party 
payer contracts often depend on ac- 
creditation. Seventeen of 74 Blue 
Cross-Blue Shield plans include ac- 
creditation conditions. So there are 
economic as well as altruistic incen- 
tives for seeking accreditation, but 
chiefly this illustrates that both pri- 
vate and public bodies have found ac- 
creditation by JCAH “a useful and 
valid and for many years the only 
benchmark in identifying the quality 
of hospital performance and of pro- 
fessional services.” Crosby,’ in one of 
his last addresses before his untimely 
death last summer, remarked “no 
other single idea has done as much 
over the past decades to upgrade 
American hospitals and assure .. . 
that the facilities of the hospitals 
maintain high standards of quality.” 


The Impact of Medicare on JCAH 


For just a few years less than a 
half century the Hospital Standard- 
ization Program and its successor, the 
JCAH, carried on their beneficial 
work quietly, effectively, and vir- 
tually unknown save to the profes- 
sion, a source of pride to their spon- 
soring bodies and a thorn in the side 
of those whom they chastised. And 
then in 1965 Congress passed Public 
Law 89-97, the Medicare Act. Under 
the provisions of this act, in order to 
qualify for medical payments, the 
hospital must meet such require- 
ments as the Secretary of Health, 
Education and Welfare finds neces- 
sary, except that such requirements 
may not be higher than those pre- 
sented by JCAH. Any JCAH-accred- 
ited hospital with an acceptable utili- 
zation review plan is deemed eligible. 
Parenthetically, what. is often over- 
looked is that the ultimate power to 
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determine whethe Sp 
the- necessary. health and safet: 
quirements is conferred by the M 
care Act upon the Secretary and 
states. In any event, because of 
recognition afforded by the Med: 
Act, suddenly and almost v k 
warning, JCAH was catapulted 
the national scene and cast into ar 
entirely new role as a quasi- 
censing body. (Porterfield* ha: 
fined quasi-public as the assun 
of all the obligations of public 
without the benefits of tax supp 
No sooner had this occurred than 
brickbats began to fly. 
One of the first to call attentio 
JCAH was Marion B. Folsom," fo: 
mer Secretary of HEW. While ai 
ting that among others JCAH 
“lighted many paths to good 
formance by providers of healt 
vices ... ,” he urged that existin; 
censure » and accreditation procedi 
be strengthened, expanded, an 
forced. It is of interest that a year 
fore this was written the . 
Board had voted to review, up; 
and rewrite the hospital accredi 
standards and bring them up. 
The emphasis was to be changed 
minimum essential to optimum ach 
vable. This was a task that requir 
four years, involved a research 
of four people and 21 advisory. p 
including 320 experts, at a cost 
$605,000, largely defrayed by g 
from the Kellogg Foundation and cu 
minating in the final adoption of. 
new standards in December 1970 ( 
published data). Mr. Folsom also sug 
gested that accreditation should b 
extended to include nursing hom 
rehabilitation facilities, and nonin: 
tutional services such as home nurs 
ing and home care. As early as 1 
JCAH made available its prest 
and expertise to other categories 
health and health-related services,?? | 
It sought to encourage a more effec- 
tive approach for the conflicting and 
overlapping programs being under- 
taken by a number of health care or- 
ganizations. In 1966 standards a 
survey procedures were adopted 
extended care facilities, 1 
homes, and residential care iti 
The development of this prograr 
greatly retarded by the 
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a might have 
; current anxiety concerning the 


c saneys nursing homes. More re- 
cently, accreditation programs have 
been initiated for facilities for the 


re na undertaken a program of 
ng cilities with special capabil- 


the Health Insurance Bene- 
Advisory Council reported to Con- 
that JCAH Standards were not 
d with the frequency of inspec- 
nd range of inspector skills nec- 
ary and, in some cases, placed an 
irably low ceiling on health and 
y standards. In response to this 
icism JCAH introduced team sur- 
s and reduced the maximum inter- 
tween surveys from three years 
> two, a change which congressman 
aylor™ of Pennsylvania has sug- 
sted was effected to increase the 
evenue of JCAH. 
though physicians are most often 
estive under JCAH requirements, 
me have faulted JCAH for not tak- 
ng a firmer stand in the delineation 
f clinical privileges, particularly in 
egard to those performing surgical 
erations. Gerber’ has suggested 
hat the only thing that keeps JCAH 
from adopting a rule that surgery 
uld be performed only by qualified 
geons is the roar of protest that 
ould arise from the untrained doc- 
who would have to give up their 
ucrative ‘practices. Moore in his 
sidential address to the American 
rgical Association accused JCAH 
€ ont rning itself with the stage 
than the performers 
H to make validation 


i part of the accreditation 
x ess. As a matter of. fact, . JCAH i is 


Gerber” alon with many others, 
‘insisted that JCAH must become re- 
sponsible for- regulating the quality — 


of patient care in hospitals and not 
merely the quality of patient charts. 
No one as yet has determined a com- 
pletely satisfactory way of doing this. 
The California Medical Association 
has made a pioneer effort and JCAH 
is planning joint surveys to deter- 
mine whether appropriate procedures 
could be devised so as to expand this 
to a national scale. 


Recent Legislative Proposals 


Increasingly, government has ques- 
tioned the validity, integrity, and ca- 
pability of JCAH, obviously believing 
as Porterfield remarked that “only 
from itself can any true blessings 
flow.” This has led to a spate of legis- 
lation affecting JCAH directly or in- 
directly. There is the Bennett amend- 
ment which establishes Professional 
Standards Review Organizations. 
Senator Edward Kennedy’s Health 
Maintenance Organization and Re- 
sources Development Act of 1972 pro- 
vides for the creation of a Commis- 
sion on Quality Care Assurance of 
11 members appointed by the Presi- 
dent.” This commission would promul- 
gate standards; set up quality assur- 
ance systems; evaluate input pro- 


cesses, utilization, and outcome; and, 


issue certificates of compliance. As 
Senator Dominick" has pointed out, 
this would be not only an advisory 
commission but the commission’s 
members would have the power to be 
arbitrary czars over anyone receiving 
federal assistance with the power to 
require repayment of funds and to 
impose civil penalties. Certification 
would be a prerequisite to eligibility 
for receipt of federal funds. There 
would be an initiative award amount- 
ing to 2% of annual gross receipts for 
certified providers. The Ribicoff 
amendment authorizes the Secretary 
of HEW to carry out validation sur- 
veys of JCAH-accredited hospitals 
participating in Medicare, to conduct 
surveys of accredited hospitals on the 


basis of complaints alleging noncom- 
pliance with Medicare standards, and 
to aih standards Mee than : 


ill of Rights for the Men- 


= tally Retarded which proposes a Na- 
tional Advisory Council which would 


replace JCAH’s Accreditation Council 
for Facilities for the Mentally. Re- 
tarded and would simply incorporate 


JCAH standards into federal stat- ae 
utes. Congressman Saylor has intro 


duced three bills affecting JCAH. One 
of them" would supplant JCAH by ` 
establishing a federal commission — 
with 32 members which would include 

the Chief Medical Officer of the Vet- ` 
erans Administration, six physicians 
appointed by the Secretary of HEW, 
with the remainder being adminis- 
trators, engineers, representatives. of 


allied health professions, nurses, and 


the public. Congressman Dellmers of | 
California would put all health pro- 
fessionals on a salary and place a 
health care decision-making int 
hands of consumers (Med Economics, 
July 3, 1972, p 54). When Congress ad- 
journed in October, of these measures — 
only the Bennett amendment and th 
Ribicoff amendment had passed both 
Houses. It is of interest that HR-1, 
the Social Security Amendments of 
1972, the measure to which the 
amendments were attached, autho 
izes chiropractors to provide phys 


Medicaid. It is a little difficult to r 
tionalize this provision with the con- 
cern voiced by many members of Con- ` 
gress regarding the quality of 
medical care in the United States. 


The Public Discovers JCAH 


Finally, in 1970 the public became 
aware of the existence of JCAH. Rep- 
resentatives of the National Welfare 
Rights Organization met with the 
Board of Commissioners. From these _ 
discussions came the Preamble to the 
new Standards, a Patient’s Bill of 
Rights which sought to assure him 
dignity, privacy, and impartial access 
to treatment and accommodations. 
substantial number of National Wel- 
fare Rights Organization recomme’ 
dations were reflected in the final ver- 
sion of the new Standards. Public — 
information interviews became part 
of the survey. A Consumer Advisory 


Committee was established. Repre- : 
sentatives of JCAH meet regularly 
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uch dévelogments: encouraging 
e, will lead to oe mutual un- 


ten remains, especially be- 
he poor and the medical establish- 


: ias not been sweetness and 
ight. A publication called Body Poli- 
tte (1970, p 25) referred to JCAH as 
n-elite and private organization ac- 
ountable to its parent bodies, not the 
public. It described JCAH as a silent, 
enigmatic, and virtually invisible or- 
ganization surrounded by an aura of 
voluntarism which announces the dates 
of its surveys so that hospitals that 
have little to fear from these 
friendly, sociable visits” may reach 
n atypical level of compliance. The 
JCAH’s position is that an accredita- 
tion survey is a voluntary paid profes- 
sional consultation at which key 
< members of the governing body, ad- 
_ Ministration, and medical staff should 
_ be present. No-notice inspections are 
inconsistent with this concept. 
‘Medical World News (May 10, 1972, 
-p 4) referred to JCAH as a “hired 
_ hand” of the hospitals which pay for 
dts reviews, and suggested that since 
_ loss of accreditation would mean a 
_ loss of patients and funds, a mutual 
accommodation was usually reached 
_ between hospitals and inspectors so 
_ that hospitals would not be obliged to 
face an inspection they could not 
" pass. 5 
Presently, unmet consumer de- 
ands include (1) that one third of 
members of the Board should be 
presentatives of consumer interest. 
conflict of interest is seen in the 
_ Suggestion that they should be subsi- 
' dized by JCAH, (2) that each survey 
team should have a consumer mem- 
ber, (3) that consumers should have 
-the right to appeal a positive accredi- 
tation decision, and (4) that survey 
_ findings should be made public. The 
_ JCAH has developed elaborate due 
` proce for hospitals denied accredita- 


JCAH representatives have pointed 
out that maintaining confidentiality 
of detailed professional findings and 
technical recommendations makes it 
possible to learn more about a hospi- 
tal’s normal level of operation, en- 
courages frank discussion during cri- 
tiques, and is more likely to assure ef- 
fective implementation of recommen- 
dations than if they were subjected to 
untutored interpretation or could be- 
come a source of inspiration for liti- 
gation. 


A Senate Hearing 


Representatives of JCAH were in- 
vited to testify at a hearing held to 
gain support for Senator Kennedy’s 
Quality Control Commission.'* Also 
invited was a “panel of activists” crit- 
ical of JCAH. The JCAH was told 
that its standards were vague, min- 
imal, and weak; that they were pur- 
posely so to reduce the hazards of 
malpractice liability and the risk 
of noncompliance. Enforcement was 
said to be lax and accreditation often 
accorded to institutions not meeting 
standards. Mr., Kennedy, after ob- 
serving that his visits to many hospi- 
tals had showed him the painful hu- 
miliation of being a patient in a large 
hospital asked, “It has taken many 
years for the type of disintegration so 
evident in our municipal hospitals to 
take place. What was the Commission 
on Accreditation doing during those 
years?” I need hardly comment that 
JCAH is well aware of the scandalous 
condition of some of these institu- 
tions, in large measure due to the 
failure of government (in the case of 
Washington, DC, General Hospital, 
Congress itself”) to supply needed fi- 
nancial support. In 1969, when JCAH 
revoked the accreditation of Bos- 
ton City Hospital, Mr. Kennedy” 
requested HEW Secretary, Robert 
Finch, to continue Title XVIII and 
XIX payments while efforts were 
made to regain accreditation. John 
Knowles,” often a critic of his own 
profession, suggested there were 
“shenanigans” going on. “If JCAH is 
putting the screws on municipal hos- 
pitals we should have been warned.” 
When the accreditation of St. Louis 


City Hospital w 
i responding o charges of secrecy, . 


fication to con 


-in Medicare was 


by HEW. Yet, all the eri 
directed at JCAH, none r 
mental certifying and licensin ‘ 
ies. In answer to the laxity char; 
Porterfield stated that. the 
of nonaccreditation was. a f 
of the improved quality of h sp 
surveyed. As far as vagueness 
concerned, he pointed out that in su 
a complex field as hospital per 
ance, it is in many instances i 
sible to reduce standards wh 
to encourage continuing | 
ment to precise quantitative 
surements, and that of necessity d 
sions are in part judgmental 
subjective. ; 
Much was made at the hearing 
the conflict of interest inherent in 3 
organization composed of p 
which not only did not repres 
public interest but would ru 
stamp approval of any hospital 
matter how deplorable the condition 
For anyone to suggest that mei 
the caliber of the Commissioner 
have known during my six y 
the Board, men whose lives have 
dedicated to improving the qu 
medical care, would willfully “toler 
unsafe, unsanitary, inhumane hos 
tal conditions throughout th 
try” is too preposterous’ for se ou 
consideration. 
The Consumer Advisory Board. 
said to be “clearly just a façade” tha 
received very little attention fror 
JCAH. Survey methods were sai no 
to be such as would be used by an 
interested in the truth of alle 
regarding a hospital’s defici neies 
The JCAH was accused of 
taining two levels of standards: 


malpractice, and those for t 
fluent who were fully protected 
ing subpoenaed confidential. J 
and California Medical Associ 


for approval of the. two: pro ams 
When JCAH Director Port 
pointed out the hardships that 
ensue if a large hospital ‘that 
principal source of care for 





editation was regarded as obsolete 


ently required, and it was stated 
only by a federal commission 
uld there be decent enforcement. It 


ccrediting hospitals for federal 
yrograms to feel responsibility to the 
hospitals ‘rather than the patients. 
orterfield pointed out that experi- 
ad shown that withdrawal of 
approval seldom stopped the 
Medicare funds. A total of 

0 noniaceredited hospitals are cer- 

d for Medicare. One hundred 
hospitals continue to receive 
funds after accreditation 

aeni refused. Toward the close of 
nearing, Mr. Kennedy graciously 
ceded that “we cannot blame the 

t Accreditation Committee for 
ry rohlem that is facing munici- 


Litigation 


culmination of consumer dis- 

ion with JCAH manifested it- 

a lawsuit against JCAH and 
cretary of HEW now on the 

of the US District Court for 
District of Columbia. The plain- 
iffs are five groups of elderly citi- 
ens from San Francisco and Washing- 
on DC, who allege that Congress in 
edicare Law acted unconstitu- 
ionally by relinquishing public au- 
‘thority to a private agency when it 
empowered JCAH to determine if a 
: ital could participate in the pro- 
m. The suit is largely the work of 


ornia legal assistance group law- 
TS, 80% of whose funding derives 


the Office of Economic Opportu- 

nity (Med World News, Nov 5, 1971, p 
. The complaint is that unsafe, un- 
ary, and inhumane conditions 

st in many hospitals because Con- 

s decided that the inadequate and 

ly enforced JCAH standards 

re good enough for Medicare cer- 

fe ince JCAH proceedings 

. secret, and since JCAH standards 

d decisions are not subject to HEW 
veillance, administration, or judi- 
_ cial review, Medicare beneficiaries al- 
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: T Completely ‘gore are o pr 
sure that JCAH has brought to bear 
on improvident local government to` 


upgrade scandalously neglected mu- 
nicipal hospitals and the inestimable 
improvements in hospitals in general 
which can be ascribed to JCAH’s mo- 
tivation. Moreover, government has 
been spared the necessity of inspect- 
ing over 5,000 hospitals and has had 
this done for it on a cost-free basis. 

For Congress to delegate authority 
to a private body is nothing new and 
has heretofore gone unchallenged. 
Private education associations have 
long been in the business of accredit- 
ing institutions of higher learning. In 
1952 Congress adopted legislation 
empowering the Commissioner of 
Education to designation accredita- 
tion agencies that would be author- 
ized to identify institutions in which 
veterans could enroll and be eligible 
for financial benefits.” The AMA is 
vested with public power by statutory 
designation as the accrediting agency 
for training programs in the rapidly 
proliferating allied „health occupa- 
tions. Because of the chaotic state of 
accreditation in this field, a compre- 
hensive study has recently been car- 
ried out.” Legislation in the past 20 
years has deferred to voluntary ac- 
creditation as a primary base for fed- 
eral funding.” Numerous voluntary 
agencies perform government-dele- 
gated functions in determining eligi- 
bility for participation in certain fed- 
eral programs of aid to education. 
The threat to all such programs if 
JCAH is scuttled should be apparent 
to everyone. 


A Look Into the Future 
Porterfield” asks, 


Is there a continuing place in our world to- 
day for a contribution from the voluntary 
sector in the area of accreditation? Is there 
not a role to be played to be distinguished 
from government licensing or certification 
which is something different, something 
more, something completely divorced from 
the essential enforcement function of the 
state? 


His answer in a written communi- 
cation to Senator Jacob Javits (May 


If ‘voluntary gocreditation i is to endure in 


the face of challenge in order to preserve 


its unique values, then it must be strong 


and useful. It must have efficiency and re =) 


sources and capacities. .. . It is the belief — 
of the Joint Corfithission and its con- 
stituent organizations that quality main- 
tenance is appropriately professionally 
based and has an advantage in being vol- 
untary in character. The proof of that and: 
indeed the question of whether we will en- 
dure depends on how we keep step with the - 
state of the art and with what honor and 


effectiveness we discharge our self-ap- > 


pointed tasks. Even more, in this. authority 
questioning age, it will depend on our `. 
strength of purpose and our ability to dem- 


onstrate our capability and our unbiased » me ; 


integrity. ... There is great inherent value 
in the voluntary approach, When ‘this i 

recognized and supported by government 
the highest potential is created. For gov- 


ernment to replace voluntary effort is no ve 


particular gain. 


Voluntary accreditation was fo: 
many years the sole proponent of ob- 
jective measurement of quality of 
health care, but now government, ; 
having at last awakened to its: 
sponsibilities in this area, is challeng- 
ing the concept of voluntary accredi- 
tation as no longer necessary since 
everyone is doing what it once “di 
alone. Has it outlived its usefulness? 
What are its virtues? Primarily it is a 
professionally recognized benchmark 
by which an institution may elect to 
be measured in its pursuit of excel- 
lence. It is objective in that it has no 
market to which accommodation must 
be made. It is free from politica 
domination and interference. It: 
lows freedom for experimentation 
and innovation. It is independent, 
flexible, and adaptable to change in 
the state of the art and the acquisi-. 
tion of new knowledge. At times we 
may despise it, but we can always 
draw comfort from the fact. that we 
may change it if it isn’t doing prop- 
erly what it is intended to do. It has 
perspective since a broad spect 
professionals play a role in set 
standards and making decisions. It 
a bulwark against what Crosby? re- 


_ ferred to as “the stultifying hand of : 


government” with its encrusted stat- 


utes and regulations and its ow: 





vested bureaucracy with a change-re- 
sistant cadre of civil service inspec- 
tors. It encourages continued im- 
provement above and beyond the 
basic right to operate. It is national in 
scope and not subject to the fragmen- 
tation of 50 separate state codes. 

The JCAH did not seek the role of 
screening hospitals for federal funds 
which was thrust upon it by the Medi- 
care law. It was not designed to im- 
plement government policy or to ef- 
fect social reforms. But if it is to 
survive and to carry on its tradition- 
al functions, it will be forced to fit 
into evolving patterns of sociologic 
thought. 

The JCAH’s claim that it meets its 
obligation of public accountability 
through individual hospital governing 
bodies will not satisfy the citizen of 
today who demands participation in 
affairs affecting his existence. Its phi- 
losophy of obligation to the health 
profession is at variance with the cen- 
tral tenet of the consumer movement 
that “no industry should be allowed to 
regulate itself.” Its concern with the 
optimum environment for the prac- 
tice of high quality health care will 
not go far enough in the view of the 
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informed recipient of that care. 

In my opinion, JCAH will have to 
broaden its base and include repre- 
sentatives of the public on its govern- 
ing board. They should serve not as a 
disruptive minority group but as re- 
sponsible participants in policy mak- 
ing. The JCAH needs their advice 
regarding the acceptability, acces- 
sibility, and aptness of health ser- 
vices. It probably should have repre- 
sentatives from nursing and from 
allied health professions as well, and 
possibly even from government. This 
it could do without sacrifice of any of 
its prerogatives in regard to profes- 
sional decisions. In any event, as Sir 
Harry Platt’? remarked in an address 
entitled “Medicine and Authority,” 


The authority of the medical man... can 
never rest on voting power .. . in the end it 
is the layman who decides . . . the minority 
position held by the experts is the essence 
of their power. They have to convince and 
carry with them the layman. It is the qual- 
ity of their leadership, the capacity of their 
minds on which their ultimate authority 
rests. 


The JCAH will have to develop and 
adopt methods of judging the sub- 
stance and quality as well as the sur- 
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roundings of medical care. It will 
have to have the courage to adopt and 
apply standards for the delineation of 
clinical privileges. If it will do these 
things, I believe it will endure. 

Why is it so important that JCAH 
should endure? If the concept of self- 
regulation is untenable, the vary con- 
cept of self-government is at stake. 
Almost a century and a half ago Alex- 
is de Tocqueville** wrote, “It may 
however be foreseen even now that 
when the Americans lose their Re- 
publican institutions they will speed- 
ily arrive at a despotic government.” 
In his book On Liberty John Stewart 
Mill”? protests against government 
interference, not only in restraint but 


in the matter of doing things for the bene- 
fit of its citizens instead of leaving it to 
be done by themselves. . . . The objections 
to government interference occur when the 
thing to be done is likely to be better done 
by individuals than by government. 


Thomas Jefferson” hoped that a“... 
wise and frugal government . . .” 
would leave men . . . free to regulate 
their pursuits of industry and im- 
provement.” Let us hope that the Dem- 
ocratic tradition of voluntarism will 
not disappear from our land. 
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In an attempt to prevent post-traumatic 
pulmonary insufficiency possibly resulting 
from massive blood transfusions, 29 trauma 
cases were studied prospectively. Thirteen 
patients received from 10 to 63 units of 
blood through a fine screen filter (Ultipor) 
consisting of a uniform pore size of 40n. 
This group was compared to a control group 
of 16 patients who received from 10 to 40 
units of blood through a standard 170. 
blood filter. An average of 19 units of blood 
was transfused. In the control group eight of 
16 patients developed some degree of pul- 
monary insufficiency. Only two of thirteen 
developed pulmonary insufficiency in the fil- 
ter group. These findings correlated well 
with lumg biopsy specimens. It is apparent 
that one of the mechanisms of post-trau- 
matic pulmonary insufficiency has been al- 
tered significantly by the use of the fine 
screen filter. 


Ithough the nomenclature has 
varied, the syndrome of post- 
traumatic pulmonary insufficiency 
has beeome a common and well-recog- 
nized entity." Many of the patho- 
logic and hemodynamic factors have 
been documented and there is little 
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question that shock plays a major eti- 
ologic role in its development,- 
Recent interest has been directed 
toward the role of massive blood 
transfusion in the development of 
this syndrome.'*** It has been shown 
that cellular degradation products 
consisting of platelet and leukocyte 
aggregates, fibrin strands, portions 
of cellular membrane, and protein 
precipitates appear in increasing 
amounts as stored blood ages." :+5:22,24-26 
Pathologic lesions described as 
amorphous material and aggregates 
have been demonstrated to occlude 
the pulmonary capillaries and arterio- 
les of patients who died of respiratory 
insufficiency without underlying 
chest trauma after receiving massive 
blood transfusion.’*"*:°-* Other types 
of emboli or occlusive states resulting 
in post-traumatic pulmonary insuffi- 
ciency have been attributed to fat,” -° 
parenchymatous emboli,- or dis- 
seminated intravascular coagula- 
tion.?>% 

The standard blood recipient set 
(Fenwall Laboratories, Morton Grove, 
Ill) most commonly used, has a blood 
filter which has a 170p pore size. Blood 
filters with small pore size have been 
designed to prevent the complications 
arising from particulate matter ac- 
cumulated during cardiopulmonary 
bypass.**-** Two filters are presently 
available for these purposes: the 
Swank filter (Pioneer Filters, Hills- 
boro, Ore), a Dacron wool filter with 
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r NY) with a uniform pore 
ize of 40u. Both filters have also been 
adapted to filter transfused blood in 
ne with standard infusion sets.” 
Laboratory data have been accumu- 
ated with respect to the effective- 
ess in filtering stored blood.”27-3 
: tecognizing the implications of intro- 
ducing microaggregates and the deg- 
adation products of stored blood 
directly into the pulmonary circula- 
tion in severely traumatized patients, 
prospective study was established 
o evaluate the efficacy of the 40p pore 
ize fine screen filter. This study con- 
sists of a comparison of a group of pa- 
tients receiving massive blood trans- 
usions follow major trauma through 
-~ a standard blood infusion set to a 
_ similar group of patients receiving all 
_ blood transfusions through the 40u 
fine sereen filter. 


Method 


From January through October 1972 all 
_ patients admitted to the Ben Taub General 
_, Hospital shock room were considered to be 
_ candidates for the study. If in the judg- 
ment of the admitting surgeon at least 10 
units of blood would be required to treat 
the patient, the patient was placed either 

| the control group or in the filter group. 
ients receiving less-than 10 units of 
in the first 24 hours of treatment 
er excluded. ‘The control patients. re- 
d lood Dee standard Hood in- 
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Platelet count (x 1,000) 
Average 
Range 


Plasma hemoglobin (mg/100 mi) 
: Average 
Range 


Coagulation studies 
Abnormal (%) 


fusion sets; the filter patients received all 
blood transfusions through the 40u fine 
screen filter. Early in the study, the Ulti- 
por blood filter designed for extracorporeal 
bypass was used. This filter had a larger 
surface area consisting of 645 sq cm and a 
priming volume of 190 ml. It was inconven- 
ient for multiple blood transfusions and a 
small filter was designed with a filter area 
of 25 sq in in a 2 sq in polypropylene hous- 
ing. This can be attached directly to the 
blood transfusion set. Frequently 10 units 
of blood was infused through one filter, the 
limiting factor being high resistance 
through the filter. All blood was typed and 
crossmatched and was type specific. The 
average age of the blood did not vary be- 
tween the two groups. As experience ac- 
cumulated, at no time did blood transfu- 
sion become delayed by the use of the fine 
screen filter. 

The patients were treated with the usual 
resuscitative procedures, and all under- 
went operative therapy. Standard medical 
care was given postoperatively in both 
groups of patients and pulmonary insuffi- 
ciency was treated as it occurred. Immedi- 
ately postoperatively, and at least every 12 
hours for three days, arterial blood was 
collected for oxygen tension (Pao,), pH, 
carbon dioxide tension (Paco,), and per- 
cent saturation. Central venous blood was 
also sampled for oxygen tension (Pvo,) and 
saturation, and arteriovenous differences 
were determined. Hemoglobin and hemat- 
ocrit determinations and white blood cell 
(WBC) and platelet counts were done at 
least every 12 hours for three days. Imme- 
diately after surgery and daily thereafter 
for at least three days, serum bilirubin, al- 
kaline phosphatase, serum protein, serum 
cholesterol, prothrombin time, partial 
thromboplastin time, blood urea nitrogen 
(BUN), creatinine, serum glutamic oxa- 
loacetic transaminase (SGOT), serum 
glutamic pyruvic transaminase (SGPT), lac- 
tie dehydrogenase (LDH), and plasma he- 
moglobin values were determined. A daily 
x-ray film of the chest was obtained. Per- 


-eent t tiipirod. oxygen 1 (Flo), tidal volume, 
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respiratory rate, inspiratory pr 
minute ventilation, and ‘positive 
expiratory pressure (when used) 
recorded at the time of arterial blo 0 
sampling. ae 

Tracheostomy was usually: done” m 
tients in whom respirator therapy was 
longed beyond 48 hours. Positiv 
piratory. pressure was used in patien 
hypoxie condition. The Flo, was 
greater than 60% for any prolonged 
except in the few patients with se 
monary insufficiency which was: Lads 
ible. 

Lung biopsies were done: dicing thor 
tomy for resuscitation or for treat: 
the original injury. Acute open b 
were taken from areas which wer 
thought to be involved by trauma. 
tion in a selected group of pa 
died, needle biopsies were obtai 
prior to death, assuring fresh 
for electron microscopy. Some 
tients included in the study died 
erating room and lung biopsies we 
when possible for comparison stu 





























































Clinical Material 


The control group consisted: of 16 
tients who received massive transfusio 
standard filtered blood. The fine seree 
ter group had 13 patients in whom all bh 
was filtered through the 40u pore size fi 
during the preoperative, ‘intraoperat 
and postoperative phase-of their t 
ment. As seen in Table 1, the male to 
male ratio was relatively the same, as w 
the average age and age range. The aver- 
age blood transfusions ranged from 10 to 
40 units in the control group and from 10 to 
63 units in the filter group. The average 
blood transfusion per patient ranges 
units in the control group and 18.6 in the 
filter group. The mortality in the control 
group was eight of 16 patients-and in the 
filter group three of 13 patients. — © 

The source of injury in the two groups 
patients was similar. Ten patients in 
standard filter group and eight pati 
the fine screen filter f 
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decerebrate 
Lung injury eee fot 
Bleeding diathesis o0 
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Table 5.—Post-Traumatic Pulmonary Insufficiency in Filter Patients* 


Location 
Multiple 


Abdomen/chest, 
extremities 
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gunshot wounds (GSW). One of the 
its in the control group had a self-in- 
high-velocity abdominal wound. The 
ler were... low-velocity missile 
. Three patients in both groups had 
blunt trauma secondary to motor 
accidents. Shotgun wounds ac- 

id for the remaining three patients 

e control group and two patients in 
fine screen filter group. In Table 2 the 
locations. of primary injuries are listed. 
The primary injury was considered to be 
site of. major trauma because of the 

ity of the wound in that anatomic 
Eleven major abdominal wounds in 
-the control group were present as com- 
_ pared to five major abdominal wounds in 
, fine screen filter group. There were 
ee primary extremity wounds in the fil- 
-group and none in the control group. 
e patients in the control group had 
racoabdominal wounds in comparison to 
en horacoabdominal wounds in the fil- 
up. Furthermore, 12 patients had 
minal injuries in: the control group 
13. in the filter group. The chest 

inv ved tos some degree i in nine of the 
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Blood 
(Units) 


on ib source sot 
plastig times as com 


April 1973 


Respirator 


Hypoxemia 


4th POD Severe 


immediate Severe 


Moderate 


major organs involved, the control and fil- 
ter groups were found to be similar. In 
fact in many instances specific injuries 
with similar major operations were 
matched im both groups. 


Results 


To exelude any harmful effects 
from microfiltration of blood in large 
amounts, the previously mentioned 
laboratory studies were obtained. 
Table 3 demonstrates the similarity 
in both groups of patients in WBC, 
platelet count, plasma hemoglobin, 
and coagulation studies done immedi- 
ately postoperatively. In both groups 
of patients there were occasional epi- 
sodes cf leukopenia although the 
WBC responded well within two days. 
Platelet counts likewise were de- 
creased in some patients in both 
groups. The plasma hemoglobin level 
was elevated in both groups of pa- 
tients and usually returned to normal 
values without consequence. on the 


third postoperative day. Thirty per- 

cent of the patients in the control- 
group had significantly abnormal pro- 
_thrombo- 


thrombin time and partiz 


Support 
(Days) 












Died 4th POD 


decerebrate 
Bleeding 0. 

diathesis 
Emphysema: 

lung injury 


Died 27th hr 
PO 





the filter group. In the controls grou 
two patients developed severe ble 
ing diathesis and died on the first a 
sixth postoperative day after receiv 
ing 40 and 23 units of blood, respec- 
tively. In the filter group, one pati 
developed bleeding diathesis after re- 
ceiving 63 units of blood to treat ses 


vere injuries secondary to five GSWs. 


The remainder of the prothrombin ` 
and partial thromboplastin times. 
were within normal limits. Analysis _ 
of serum bilirubin, protein, albumin, _ 
globulin, cholesterol, alkaline phos- 
phatase, LDH, SGOT, SGPT, BUN, | 
and creatinine values showed no sig- _ 


nificant differences in the three-day 


postoperative period studied. 
The criteria for the diagnosis of 
post-traumatic pulmonary 


in order to establish the diagnosis all _ 
four of the following criteria were — 
considered essential: (1) Chest x-ray 


film abnormalities not related to the 


original area of trauma. These were. 


bilateral infiltrates as classically seen _ 
: with post-troumatit pulmonary insuf- 
ch 


momy done for - 











insuffi- 
ciency are quite varied. In this series, _ 



















“vol 


ation with a volume respirat 
inett MA-1 or Emmerson) for a 
od greater than four days or until 


e on a volume respirator utilizing 





with Pao, of less than 100 mm 
(b) moderate Flo, of 40% with 
of less than 70 mm Hg, and (c) 
Flo, of 60% with Pao, of less 
60 mm Hg. Obviously all pa- 
with severe trauma and shock 
some degree of hypoxemia*"' and 
hypoxemia was present in 
groups of patients. The degree 
onary insufficiency graded by 
ount of hypoxemia present on 
ao, correlated well with the 
al course. 
The above four criteria were satis- 
ied in the eight control patients re- 
iving all blood through the standard 
70p filter as listed in Table 4. Six pa- 



































ients had severe pulmonary insuffi- 
iency and in case 1 and 2 death was 

ributed to pulmonary insuffi- 
jency. In case 1 a total pan- 
aticoduodenectomy was done for 
ere blunt trauma to the abdomen. 
mmediately postoperatively the pa- 
lent developed severe hypoxemia, ac- 
ompanied by infiltrates on x-ray film 
she chest and a course complicated 

tra-abdominal infection, and 
monary insufficiency over a 24-day 
od until death. At autopsy the 
al pathologic findings of post- 
matic pulmonary insufficiency 
h superimposed bronchopneumo- 
were present. In case 2 there was 
igh-velocity GSW to the abdomen 
th multiple injuries which were re- 


_ paired. The patient received 23 units 
_of blood during surgery and another 
0 


10 units of blood over the next four 
_ days. Immediately after surgery Pao, 
ith Flo, of 100% oxygen was 48 mm 
g. This gradually was corrected by 
use of positive end-expiratory 
‘essure and tracheostomy. However, 
‘just prior to death while receiving 
100% oxygen the patient’s Pao, never 
tose above 40 mm Hg and the patient 
died. In cases 4 and 7 of Table 4 lung 
injuries were present from the GSWs. 
se 4 the patient had a GSW in- 
he left lung, ribs, esophagus, 
agm, spleen, stomach, colon, 
reas, and kidney, and ap- 










ume respirator 








of the patient. (4) Hypoxemia _ 


ollowing values: (a) slight Flo, of | 













* Four of eight patients with chest injury. 
t Two of two patients with chest injury. 


propriate surgery was performed in- 
cluding a left thoracotomy. In case 7 
the trauma was confined to the chest 
where three GSWs to the thoracic 
outlet resulted in a perforation of the 
left atrium, left lung, and left supe- 
rior pulmonary vein. A repair of the 
atrium and pulmonary vein was done 
with a left lingulectomy; however, the 
patient never regained consciousness 
due to cerebral anoxia suffered during 
resuscitation and died on the first 
postoperative day. In cases 3 and 6 
there were minor lung injuries pres- 
ent due to blunt trauma which was 
primarily confined to the abdomen. 
In case 3 the patient presented to 
the emergency room in shock and 
promptly suffered cardiac arrest. Tho- 
racotomy was done in the emergency 
room and the hemorrhage controlled. 
The patient was maintained on the 
respirator for 39 days and eventually 
survived. 

Table 5 represents the pertinent 
data in the filter patients who re- 
ceived all blood through the fine 
screen filter with pore size of 40p. 
True pulmonary insufficiency was 
present only in case 1, a patient who 
had severe multiple injuries following 
an automobile-train accident in which 
he suffered bilateral fractured fe- 
murs, fractured pelvis, midbrain con- 
tusion, splenic rupture, flail chest, 
and bilateral hemopneumothoraces, 
He received 12 units of blood in the 
immediate resuscitative period and 
the following 24 hours. On the fourth 
postoperative day he suffered severe 
hypoxemia, was placed on positive 
end-expiratory pressure, and devel- 
oped infiltrates on the x-ray film of 
the chest. He died shortly thereafter 
on the fourth postoperative day after 


one episode of renal dialysis. At au- 
_ topsy acute hemorrhagic pancreatitis 
_ was found along with severe brain 






















contusion and bilateral chan; 
post-traumatic pulmonary 
ciency with lung contusion. T 
ond patient received 63 units o 
following five GSWs to the abd 
chest, and extremities invol 
open fracture of the right tibia, 
eral hemopneumothorax, perfo: 
of the duodenum, stomach, 
bowel, spleen, and colon wi 
section of the superior mesente: 



















































































continued in low cardiac out: 
shock and the initial Pao, 
however, at the time of de 
Pao, was 95 mm Hg on li 
without positive end expir: 
sure. The third patient ha 
the chest and was a 63-yea 
with a history of two previ 
cardial infarctions and was re 
anticoagulant therapy at the ti 
his injury. The missile transected 
innominate artery, perforated th 
perior vena cava, and perfora et 
right lung. Successful -operativ 
pair was accomplished. The p. 
required 12 units of blood during the 
first 24 hours. On the second postop 
ative day, moderate hypoxemia w 
present; however, the Paco, was 
wise elevated to 70 mm Hg and the 
patient was found to have 
existing chronic obstructive pu 
nary disease. A tracheostom 
done and respiratory support | 
ated. The patient survived and th 
ray film of the chest did not show 
changes of post-traumatic pulm 
insufficiency. The remainde 






















filter patients did not requir 








Fig 1.—Elastic tissue stain showing oc- 
cluded small muscular pulmonary artery. 
Note intact internal and external elastic la- 
minae of artery (Verhoeff van Gieson, origi- 
nal magnification x 410). 


“Fig 2.—Partial occlusion of lumen of 
small pulmonary vein seen within fibrous in- 
terlobular septa (arrow) (hematoxylin-eosin, 
original magnification x 160). 
“a ; ne ry 





tor assistance beyond 24 hours and 
did not require tracheostomies. The x- 
ray films of the chest remained nor- 
mal in that group and the arterial 
blood gases remained at relatively 
normal levels on room air. 

Table 6 summarizes findings in 
both groups of patients with regard 
to the severity of pulmonary insuffi- 
ciency present. It can be seen that 
eight of the 16 control patients devel- 
oped some degree of pulmonary in- 
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fig 3.—Overview of alveolar wail and alveolar space (as). Alveolar space contains pulmo- 





nary edema fluid (pe), fibrin (f), erythrocytes (e), free alveolar macrophage (m), and two 
type Il alveolar epithelial cells (11), one of them degenerated (d). Such nonspecific findings 
are often present in early state of lung injury (original magnification x 5,700). 


sufficiency following massive blood 
transfusion while only two of 13 pa- 
tients developed pulmonary insuffi- 
ciency in the filter group. These two 
patients, as previously described, had 
severe injuries with prolonged shock. 
The third patient in Table 5 is not 
listed in Table 6 as a post-traumatic 
pulmonary insufficiency in the filter 
group because the chest x-ray film re- 
mained normal and the patient was 
found to have underlying chronic ob- 


structive pulmonary disease with CO, 
retention. 


Pathologic Findings 


Figures 1 and 2 illustrate the typi- 
cal pathologie pattern of the control 
patients receiving massive blood 
transfusion through the standard 
170p blood filter. The photomicro- 
graphs were taken from an open lung 
biopsy obtained during resuscitative 
attempts in the operating room on a 
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patient who suffered dehiscence of a 
previously repaired abdominal aorta- 
inferior vena caval fistula on the 40th 
postoperative day. He received 22 
units of blood through the standard 
blood filter. There is occlusion of a 
small muscular precapillary pulmo- 
mary artery by amorphous material 
consisting of fibrin strands and cell 
membrane structures. In fact, even 
the small pulmonary veins contained 
material of similar appearance as 
seen in Fig 2. These pathologic find- 
ings are in sharp contrast to patients 
receiving blood through the fine 
sereen filters. There was no evidence 
of debris in the capillaries, arteries, or 
‘veins in the patients who received 
blood through the fine screen filters. 
This correlated well with the relative 


Arch Surg/Vol 106, April 1973 


Fig 4.~Alveolar septum with alveolar space (as) on either side. Several capillaries (c) are present, and 
all are free of thrombi. There is degranulation (d) of type Il alveolar epithelial cell (11). Alveolar spaces con- 
tain pulmonary edema fluid (pe), fibrin (f), and erythrocytes (e) indicating recent injury to lung ( x 5,700). 


absence of pulmonary insufficiency in 
this group. 

On electron microscopy, there was a 
similar contrast between the control 
and fine screen filter group. The se- 
quence of Fig 3 through 5 consists of 
preparations of the alveolar walls fol- 
lowing a needle biopsy taken shortly 
before death in case 2 of Table 4. 
There were severe changes of non- 
specific acute injury to the alveolar 
wall. The alveolar space was filled 
with edema fluid, cells, and debris. 
However, there were no emboli in the 
capillaries. Electron microscopy sec- 
tions of alveolar walls in the fine 
screen filter group failed to reveal the 
severe pathologic changes of post- 
traumatic pulmonary insufficiency 
seen in the control group. 
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Conclusions 


The origin of post-traumatic pul- 
monary insufficiency has been sought 
since it was first described following 
World War I. There is no question 
that the syndrome is a result of a 
multiplicity of factors. For the pres» 
ent there is overwhelming evidence 
that massive blood transfusion re- 
sults in bombardment of the small. 
pulmonary arterioles with debris. In. 
the laboratory, microfiltration of the 
blood has been demonstrated to elimi- 
nate this cellular debris. In this study 
two similar groups of patients were 
observed and compared following 
massive blood transfusion. The. aver: 
age amount of blood infused was the 
same in both groups, as was the 


Fig 5.—Damaged type II alveolar epithelial cell showing degranulation (d) of lamellated surfac- 





tant bodies (ib) and blunting of microvil!: (mv). Pulmonary edema fluid (pe) is seen in alveolar space 
surrounding cell. These changes are norspecific and are found in acute damage to lung ( x 13,500). 


source of injury and location of in- 
jury. The severity of the trauma was 
“relatively the same in both groups; 
however, in patients receiving blood 
through the standard filter, the inci- 
dence of pulmonary insufficiency was 
‘approximately 50%. This incidence 
“appears to be similar to that in other 
trauma studies.’ Of the 13 patients 
receiving blood through the fine 
screen filter, only two patients devel- 
‘oped post-traumatic pulmonary insuf- 
ficiency. One patient received 63 units 
of blood following massive trauma 
and prolonged shock. The other pa- 
tient had multiple blunt trauma with 
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flail chest, hemopneumothoraces, ab- 
dominal trauma, and long bone and 
pelvic fractures. Postoperatively he 
suffered renal failure with acute hem- 
orrhagic pancreatitis. He developed 
post-traumatic pulmonary — insuffi- 
ciency late in the course of his 
disease. 

Results ef laboratory studies in- 
cluding blood coagulation, liver, and 
kidney studies, and plasma hemoglo- 
bin, platelet counts, WBCs, and se- 
rum enzymes determinations were 
the same in both groups. 

The diagnosis of post-traumatic 
pulmonary insufficiency was deter- 


mined by clinical course and arterial 
blood gases. Further studies of lung 
mechanics including functional resid- 
ual capacity, lung compliance, airway 
resistance, and work of breathing 
along with cardiac index and pulmo- 
nary artery wedge pressure certainly 
would aid in the diagnosis of post- 
traumatic pulmonary insufficiency. 
Ventilation perfusion lung scans 
would also be of benefit in the diag- 
nosis of ‘perfusion deficits. The study 
of these factors, however, is quite dif- 
ficult in this group of critically ill 
patients. 

In the microscopic study of the lung 
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es or pulmonary arterioles of 
patients who received all blood 
rh the 170p filter. The finding of 
lar debris in the pulmonary vein 
control group seemed to imply 
hrough the action of arterio- 
shunting mechanisms of the 
some of the debris may actually 
the systemic circulation. There 
debris in the precapillary ar- 
ries of the patients receiving all 
blood through the 40p filter. Inter- 
_ -estingly, the pulmonary capillaries of 
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. WiLtlaM Buaispett, MD, San Fran- 
eo: I very much enjoyed Dr. Reul’s. pa- 







, the cellular debris was found h 
he small muscular pulmonary 


d í - This phenomena 
‘seemed to occur only in the pre- 
capillary arterioles of the control 
group. The lack of severe lung injury 


_ typical of post-traumatic pulmonary 


insufficiency in the electron miero- 
scopy sections of the patient receiv- 
ing 63 units of filtered blood is of in- 
terest especially when compared to 
the other electron microscopy sections 
of control patients. 

There seems to be firm clinical data 
that fine screen filtration of massive 
blood transfusions by the 40p filter is 
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Discussion 


removing particulate matter from blood. 
When we are dealing with massive trans- 


fusion, the use of filters of this type is ad-. 


visable. 
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We might point out, however, ti 
factors are present in th 
which may actually produc 





) remove as much pa icul ate mat > 
as possible: “BES 
e have had ‘experience vith both the 


do remove active compounds from 
blood, as well as particulate matter. 

: have done platelet counts after pass- 

resh blood through these filters, and 

hat a large percentage of the active 

ets are removed. So one of the theo- 

] hazards of the use of filters is that 

may actually promote bleeding prob- 
by removing functioning platelets. 

would like.to.ask Dr. Reul, therefore, 

ther they did any studies on platelet 

n to determine. whether or not some 

bleeding problems were due to the 

platelets. 

fuse fresh, warm blood in pa- 

develop bleeding syndromes af- 

ive transfusion. Under these cir- 

F it is ` mandatory that the 


on ous MD, Albuquerque, 

e been doing some experimen- 

ies producing a model that looks 
st-traumatic pulmonary insuffi- 
common ingredient of all of these 
elevation of the pulmonary 
sure, and in our model we have 
‘the ‘pulmonary artery pressure 


‘increase the pulmonary -vascula resist- 

ance, resulting in a rise in the pulmonary 2s 
i ` artery pressure. ae 
vord of caution is necessary. These 
` Dr. Reul, of the pulmonary artery pressure. = 


I wonder if you: ‘ail any measurements, 


in these patients who developed post-trau- 
matie pulmonary insufficiency. 

Jens Roseskrantz, MD, Los Angeles: I 
would like te ask Dr. Reul the following: 
His criteria for making the diagnosis of 
pulmonary imsufficiency seem subjective, 
in the sense that the decision to do a tra- 
cheostomy or to ventilate a patient would 
be made by the physicians caring for the 
patient. I wonder if this study was a 
“blind” one: That is, were the clinicians 
caring for the patients aware of who got 
the filter and who didn’t, before they de- 
cided who should be ventilated and who 
shouldn’t? 

Dr. Beam: We would like to thank the 
discussants for their remarks, and would 
certainly agree with Dr. Blaisdell that 
there are numerous causes of particulate 
matter forming within the bloodstream in 
the severely injured patients. 

However, when there are a number of 
mechanisms you can’t control, and there is 
one mechanism you can control, by control- 
ling that mechanism you may be able to tip 
the balance that will make the difference in 


far as platelet counts were concerned. 


‘We do not use the filter with fresh blood, oe 
as he pointed out; but, unfortunately, i mo 
our small civilian battleground in Houston, 
and with the magnitude of blood we have 
to use, it is very infrequent that we are a 
lowed the luxury of being able to get fresh : 
blood. 

I would certainly agree with 
though, that fresh blood is probabl: 
best mechanism of treating the. bleed! 
syndrome. 

In answer to Dr. Peter’s queti n we 
try to measure pulmonary artery pressu 
and wedge pressures with a Swan-Gan 
catheter, when possible, and did find it | 
be elevated in two of the patients : 
died. We did not have measurements i in 
other patients that died. i Z 

In regard to Dr. Rosenkrantz’ poini 
people caring for the patients did not 
whether a filter was used or not. Howeve 
the decision as to whether the patient | had 
pulmonary insufficiency or not was: 
subjective, because the diagnosis of sev 
pulmonary insufficiency was based on th 
arterial Po, while the patient was rece 
ing 60% oxygen. 
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hundred seven patients with extrem- 
ractures and no preexisting respiratory 
lation disorders were studied. Res- 
alkalosis was found in 83 patients. 
hough an arterial oxygen pressure less 
O mm Hg was found in 34 patients 
veolar-arterial oxygen difference (A- 
reater than 40 mm Hg was found in 
nical or x-ray evidence of respiratory 
problems was rare. Incidence of moderate 
respiratory abnormalities (A-a DO, > 40 mm 
Hg) in patients with thrombocytopenia was 
ni louble that found in patients with 
normal platelet counts, suggesting presence 
embolism. Average fibrinogen levels 
rom 320 to 540 mg/100 mi by the 
th to sixth days. 

Serial blood gas determinations, platelet 
Ss, and fibrinogen levels should be ob- 
ta on alt patients with trauma at time of 
sdmission and every 24 to 48 hours there- 
fter. if significant abnormalities are noted. 












) espiratory failure is the most 
| frequent serious complication 
ccurring in patients who survive the 
nitial phases of trauma. Of the vari- 
factors contributing to these pul- 
onary changes, injury to the chest 
r brain, preexisting lung disease, 
hock, sepsis, fluid overload, and con- 
gestive heart failure all appear to be 
remely important. In order to as- 
ess the pathophysiological effects of 
onthoracic trauma itself, a prospec- 
e study of patients admitted with 
mplicated extremity fractures 
d no known preexisting cardiac or 
itory disease was begun. 
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_ Was sent to the coagulation laboratory 








and Coagulation Changes 
wi ter Uncomplicated Fractures 


MD; L. Philippe LeBlanc, MD; and 


Materials and Methods 


Blood gas and coagulation studies were 
performed on over 200 patients admitted 
to the Orthopedic Service of Detroit Gen- 
eral Hospital between May 1970 and De- 
cember 1972, inclusively. Of these, 107 pa- 
tients considered to have relatively 
uncomplicated extremity fractures and no 
active respiratory or cardiac disease were 
selected for serial study. There were 32 fe- 
males and 75 males, with ages ranging 
from 15 to 90 years. Twenty-nine patients 
were 61 years of age or older (Table 1) and 
29 smoked at least half a pack of cigarettes 
per day. Except for mild fibrosis and scar- 
ring compatible with previous granuloma- 
tous disease in 18 patients, the initial chest 
x-ray films were considered normal. 

A total of 130 separate extremity frac- 
tures were present in the 107 patients. 
Both-bone fractures of the leg or forearm 
were considered as a single fracture. The 
most common fractures were the hip (36), 
femoral shaft (33), tibial plateau or shaft 
above the ankle (19), both-bone fractures 
of the tibia and fibula above the ankle (13), 
the ankle (ten), forearm (seven), humerus 
(four), and others (eight). 

The patients were studied as soon after 
admission as possible, usually the follow- 
ing morning, and every 48 hours there- 
after until they were discharged or had 
surgery. Special efforts were made at the 
time of physical examination to find any 
changes in pulse, blood pressure, tempera- 
ture, respiration, neurological status, and 
the skin (petechiae). Acid-base and blood 
gas studies, including pH and arterial car- 
bon dioxide and oxygen pressure (Pco, and 
Po.), were carried out on f resh heparinized 

samples using a blood-gas analyzer, Alveo- 
lar-arterial oxygen differences (A-a DO.) 
on room air were calculated from the arte- 
rial Po, and Pco,.' Complete blood cell 
counts were performed on oxalated sam- 
ples with automatic counters, and platelet 
counts were. performed by phase micros- 
copy. Fresh urine samples were examined 
for fat after staining with Sudan red. 
Twenty milliliters of citrated venous blood 


















Clinical and Routine 
The clinical course o: 
patients was rela 
cated. None of the patients 
developed some postoperative atel 
tasis with mild to moderate fe 
that responded well to treatment 
which included pulmonary. physi 
otherapy and antibiotics. Central ner 
vous system abnormalities: were 
sent except in three patients wh 
were senile and four patients w 
later developed symptoms and 













































mens. One patient who had a 
tively low Po, preoperatively dev 
oped a ventricular tachycardia í 
surgery, After admission, te 
tients developed changes, whic’ 
evidenced on their x-ray film 
patible with lung problems 
might cause hypoxia, ie, pneumo 
atelectasis, or pulmonary embolisi 
Only five, however, developed Po, le 
els below 80 mm Hg preoperatively, 
No diffuse fluffy infiltrates or “fall 
snow” patterns, which are usually 
scribed in the fat embolism sy 
drome, were found. 
The hemoglobin levels dropped 1 
to 2.0. gm/100 ml in 26 patients. and 
by more than 2.0 gm/100 ml i in 19 ot 
ers. Urine samples were positive for 
fat droplets in 81 patients. Urine fat 
was most likely to be present during 
the first 48 hours, but in ten ‘patients 
fat was not found in the urine unt 
the third day or later: 
Blood Gases.—Arterial 
Dioxide Pressure. ~Respiratory al 
losis, with: a Pco, of less than 401 
Hg and a pH above 7.40, was p 
urng t the first 48 hours i n 8 









































































ee Oxygen Presstire. -During 


normal” arterial Po, of 80 to 100 
nm Hg. Thirty had a Po, of 70 to 79 
nm Hg, 23 had a Po, of 60 to 69 mm 
Ig, and 11 had a Po, of less than 60 
n He. Although the arterial Po, 
ended to rise slightly in most pa- 
ients during the succeeding days, it 
| to less than 80 mm Hg during the 
-and fourth days in ten patients 
g the fifth and sixth days in 
patients who previously had nor- 
levels (Fig 2). 

tial Po, tended to be lower 
older patients (Table 1) and 
d 83 mm Hg in six patients 15 
sars of age, 76 mm Hg in 68 pa- 
its 21 to 60 years of age, and 70 
Hg in 29 patients 61 years of age 
der, Within each group, the pa- 
: who smoked cigarettes had a 
hat averaged about 2 to 4 mm 
ower than the nonsmokers. In 
eral, there was no correlation be- 
en the severity of the injury as 
ined by an arbitrary scale and 
0,. That scale follows: 10, fem- 
aft; 7, tibia and fibula both- 
fracture; 6, tibia or humerus; 5, 
ankle, foot, forearm, or clavicle; 
rist. In the four patients with the 
nost. severe injuries, however, the Po, 
weraged only 66 mm Hg (Table 2). 
lar-Arterial Oxygen Differ- 
An A-a DO, of 5 to 20 mm Hg 
le breathing room air (considered 
ormal in our laboratory) was found 
jally in only five patients. An A-a 
of 21 to 39 mm Hg (slightly to 
derately abnormal) was found in 
patients; an A-a DO, of 40 to 49 
m Hg (moderately to severely ab- 
ormal) was found in 29 patients; and 
A-a DO, of 50 mm Hg or more was 
nd in 17 patients (Fig 3). 

uring the next five to six days, the 


























































; however, in ten pa- 
on rose above 40 mm 


he first 48 hours only 43 patients had 


in the patients with the lowest Po,. 

Coagulation Changes.— Platelet 
Count.—The platelet counts were ini- 
tially normal (200,000 to 400,000/cu 
mm) in 54 patients, greater than nor- 
mal in five patients, and less than 
normal in 43 patients. Of those with 
thrombocytopenia, nine had platelet 
counts less than 100,000/cu mm but 
none had counts less than 57,000/cu 
mm. Although the platelet counts 
tended to rise during the next four to 
five days, in three patients they fell 
to less than normal (Fig 4). The plate- 
let counts did not seem to be affected 
by age, but there was some tendency 
for the patient with the most severe 
injuries to have a thrombocytopenia 
(Table 2). 

Fibrinogen.—The initial fibrinogen 
levels were normal (200 to 300 mg/100 
ml) in 38 patients, less than normal in 
three patients, and greater than nor- 
mal in 60 patients. The fibrinogen lev- 
els tended to rise rapidly and progres- 
sively thereafter (Fig 5). After the 
third day, all except three patients 
had elevated fibrinogen levels. The 
average fibrinogen levels rose from 
320 mg/100 ml during the first 48 
hours, to 430 mg/100 ml during the 
second 48 hours, and to 530 mg/100 ml 
during the third 48 hours. 

Correlations Between Blood Gas 
and Coagulation Changes.-The pa- 
tients with the lowest platelet counts 
tended to have the lowest arterial Po, 
and highest A-a DO,. Of 44 patients 
with a low platelet count initially, 27 
(61%) had an A-a DO, of 40 mm Hg or 
higher. In contrast, of 63 patients 


with a normal or high platelet count, — 
only 19 (80%) had an A-a DO, of 40 — 
j -mm Hgor higher (Fig 6). This differ- : 
igh a 2 ence was siataueally. significant (x’ 2 


vagus nerves: Although hypovol 
~ shock. by itself may. not cause respira. 
tory failure in experimental anim 


foes may d 


= 10.3); however, the correlation co 
efficient between the platelet count — 
and the A-a DO, was only 0.82. Dur- _ 
ing the second 48 hours, the patients — 
with the lowest platelet counts also 
tended to have the lowest Po, and | 
highest A-a DO,, but the correlation — 
was not as good as during the ins : 
studies. oe 














Comment 


The cause of posttraumatic respi 
ratory failure involves a number of ` 
factors and of these, fat embolism ap- _ 
pears to be one of the more impor 
tant. The fat emboli become cover 
with platelets and may lodge in 
lung where they may occlude 
constrict the smaller capillaries n 
chanically or by the chemical effè 
of the vasoactive substances, es] 
cially serotonin, which they release 
In addition, after 24 to 48 hours the | 
neutral fat begins to be converted — 
into fatty acids, which are extremely — 
irritating to the surrounding tissues. 

Clinically, it is extremely difficult to 
study the individual factors that may _ 
cause respiratory failure after — 
trauma. Obviously, any injury to th 
chest can cause pulmonary chang: 
either by direct contusion or damage 
to the lung or by interference with _ 
the stability or movement of the _ 
chest wall. Head trauma itself seems __ 
to greatly increase the incidence and _ 
severity of respiratory failure; the | 
mechanism for this phenomenon 
not clear but probably involves 




































if there is associated tissue ne 
contamina ion, or sepsis, the 
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A Fig 1.—Arterial Pco, values. 
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_ Fig 4.—Platelet counts. 


Ithough it would be very helpful to 
the patient’s blood gas deter- 

ns and platelet count prior to 

this is usually impossible. The 

> can do is to try to estimate 
pulmonary function was and 

asure them serially. Although 

r of the patients in this study 

ere rather old and had lower arte- 
Po, than those who were younger, 
ifferences were not significant 

e degree of hypoxemia cer- 

not appear to be related to 
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Fig 2.—Arterial Po, values. 
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Fig 5.—Fibrinogen levels. 


DO, than to the Po, because it seems 
to be a better measurement of the 
adequacy of lung function. If the pa- 
tient is hyperventilating, he can raise 
his alveolar Po, levels to 120 to 130 
mm Hg. Under these circumstances, 
even with moderate lung damage and 
an elevated A-a DO,, the arterial Po, 
may still be maintained at relatively 
normal levels. Some physicians avoid 
using the A-a DO, because it seems 
too complicated. In Detroit, which is 


about 600 to 650 feet ; above sea level, 
one can readily esti ate the Aa DO, 
by nading the a 


Fig 3.—Alveolar- 
ences. 


Platelets cu mm i 


Fig 6.—Correlations between bic 
gas determinations ani coagu 
changes in patients. 


together and subtracting. the 
from 145. Thus, if the art 

85 mm Hg and the Poo, i is 401 
the A-a DO, is usually about 20 
Hg. Since hypothermia and 
reduce the arterial Po., eve 
tients with normal lungs, on 
take these into account when 
preting the results of blood gas 
minations. This is especia 
tant in patients who tend to 
severe combined alkalos 


_ sepsis, diuretics, steroid: 
tric drainage, or use o 
- agents, or 


















_ findings with this problem usually de- 
elop 48 to 72 hours after a major 
remity fracture. A mild ‘initial 
_tachypnea becomes 
worse until finally the patient be- 
_ comes severely dyspneic with shallow 
respiration, diffuse rales, and occa- 
sional cyanosis. The chest x-ray film 
may reveal widespread fluffy infil- 
_trates. Initially there is a fall in the 
-Pco, followed by a progressive fall in 
_the Po,. Later, as the respiratory fail- 
_ ure continues, the Pco, begins to rise. 
he initial central nervous system 
signs include restlessness and confu- 
sion progressing on to lethargy and 
then coma. Petechiae are commonly 
described on the chest, axilla, and 
conjunctiva and are usually associ- 
_ated with moderate to severe thrombo- 
penia.” Fibrinogen levels are nor- 
1 or reduced early and later rise.‘ 
hough. none of our patients 
wed the classic fat embolism syn- 
me, many of them had severe re- 
uctions in the arterial Po, and plate- 
count; These changes were similar 
those found by E. Mammen, MD, 
R. Henry, PhD (unpublished 
after experimental closed frac- 
es of the femur in dogs. The plate- 
ount and fibrinogen levels fell 
sharply almost immediately after the 
racture. Within hours, the fibrino- 
: levels returned to normal and 
tinued to rise to supernormal lev- 
for. several days. The platelet 
: ounts rose much more slowly and sel- 
_ dom exceeded normal levels. 

These findings may throw some 
L light onthe pathogenesis of fat em- 
_bolism. Some authors have concen- 
rated on the pulmonary manifesta- 
tion of fat embolism, while others 
have emphasized the similarities of 
fat embolism to intravascular coag- 
A ulation.’ Our findings suggest an im- 
portant correlation between both 
_ these changes and that thrombocyto- 
enia may. be of value in predicting 
n patients may need ventilatory 
_ support. Recently we have also found 
an increased alveolar-arterial Pco, dif- 
f ference in the patients with the high- 













































est A-a DO, and lowest platelet = 
: counts, strongly suggesting an in-. : 
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progressively : 






embolism syndrome. The classical L 
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crease in pulmonary dead space due 
to emboli. 

The rising fibrinogen levels noted 
in this study are extremely inter- 
esting, ard such a coagulation change 
may play an important role in the de- 
velopment of the phlebothrombosis 
and massive pulmonary emboli, which 
are not ancommon after extremity 
fractures. It may be prudent, there- 
fore, especially in fracture patients 
who may be immobilized for more 
than a few days, to obtain serial fi- 
brinogen levels and to anticoagulate 
those with fibrinogen levels exceed- 
ing 500 to 600 mg/100 ml. 

If the treatment of posttraumatic 
respiratory failure is to be successful, 
it must be begun early and pursued 
aggressively. Unfortunately the signs 
and symptoms often appear late, and 
once there is clinical evidence of res- 
piratory failure, especially in patients 
with shock or severe sepsis, the mor- 
tality may exceed 90%.’ Many of the 
physicians involved in this study were 
impressed with the lack of any clini- 
cal evidence of respiratory distress 
even when the arterial Po, was less 
than 60 to 70 mm Hg or the A-a DO, 
exceeded 40 to 50 mm Hg. It would 
appear wise, therefore, to perform 
platelet counts and measure the arte- 
rial blood gases of all patients ad- 
mitted with trauma. If any abnormal- 
ity is noted, frequent serial repeat 
determimations should be performed. 
If a progressive deterioration in blood 
gases and platelet count is found, the 
patient should probably be given ven- 
tilatory assistance. If the physiologic 
shunting in the lung can be mea- 
sured, this may be an even better 
method of diagnosing any. impending 
respiratory. failure.‘ 


On the basis of our shock studies o on | 
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: ‘Heart Association, Detroit General Hospital 
“search Corporation, and the John and Mary 


critically ill patients with shock, sep- 
sis, and trauma, treatment for such _ 
individuals should include the use of 
high tidal volumes (12 to 15 ml/kg) | 
but, if possible, the peak inflation 
pressure should not exceed 40 cm H,0. © 
The ventilatory rate should be kept to — 
about 14 to 18/minute to reduce the _ 
chances of a respiratory alkalosis. If _ 
the Pco, remains below 25 mm Hg or | 
the pH exceeds 7.50, enough dead — 
space should be added to the endotra-. 
cheal or tracheostomy tube to bring | 
the Pco, up to a level of 30 to 35mm 
Hg and the pH below 7.50. Positive- _ 
end expiratory pressure of 5to 10 cem 
H,O should also be added to help | ie 
the alveoli inflated. 

The patient should be “dried ou 
as much as possible and any tenden 
to congestive heart failure should be 
treated aggressively using digitalis 
and diuretics as needed. The fluid in- 
take should be kept to a minimum 
and at least a quarter of the fluid — 
given should be in the form of a cok be 
loid, such as plasma or albumin, so. as 
to maintain the plasma proteins at or 
above normal levels. The hemoglobin _ 
levels should be kept at or above. 12, 5 
gm/100 ml. ae 

Physiotherapy in the form of. 
coughing, movement from side to side _ 
and up and down, and intermittent _ 
positive pressure breathing should b A 
encouraged. Bronchodilators shoulc 
be used liberally to correct any bro 
chospasm, and isoproterenol hydr 
chloride or epinephrine (Adrenalin 
should not be used if the pulse rate 
exceeds 120 to 130 beats per minu 
is very irregular. 
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Discussion 


BEATY PEMBERTON, Columbus, Ga: 

like to raise two questions about 

es in pulmonary function in this 

nd. suggest an alternative test for 
pulmonary effects of fat embolism. 

“The first question is has this study taken 

nto. account the normal variation of Po, 

age? 

‘he normal variation of Po, is from 67 to 

m Hg in healthy subjects breathing 

ym air. In patients over 30 years of age, 

20, below 80 mm Hg is in the normal 

Therefore, the observation made 

atients had a Po, of less than 80 

night not represent an abnormal 

f the patients are in these older 


ond question is how can you be 
the calculation of an A-a DO, of 
thar 40 mm Hg is caused by subelini- 
t embolism? 

There are several reasons why the A-a 
might be increased. The first is pulmo- 
'y arteriovenous shunts, which would be 
ased by either fat embolism or throm- 
m. However, there are other rea- 
an increased A-a DO,, like heart 
, increased oxygen consumption, in- 
reased systemic. arteriovenous shunts, 
ad a iftiog of the hemoglobin dis- 


"measure i of = right-to-left anatomic shunt 
-from fat embolism. 


Since an increased A-a DO; difference 
lacks the necessary specificity in patients 
breathing room air, I would like to suggest 


an alternative solution. If the patient is 


given 100% O; to breathe for a period of 
approximately ten minutes, then the caleu- 
lated A-a DO, reflects only the anatomic 
right-to-left shunt. 

The patient is given an intermittent pos- 
itive pressure breathing treatment for ten 
minutes with 100% O,, and then arterial 
blood gases are measured. 

Since an inspired O, level of more than 
650 mm Hg eliminates the effect of ventila- 
tion-perfusion defects and low cardiac out- 
put, the arterial Po, correlates with the 
amount of shunt. If the Po, is 300 mm Hg, 
then the right-to-left shunt is 15%. With a 
Po, of 60 mm Hg, the shunt would be 37%. 
If the Po, is less than 60 mm Hg, then the 
patient may require respirator assistance 
to prevent hypoxemia and death. 

On the other hand, if you do this test and 
the arterial Po, is above 550 mm Hg, we 
can conclude that the patient does not have 
a physiologically significant pulmonary 
embolus. 

Since this kind of measurement is accu- 
rate and can be repeated easily, we would 
recommend its use to document both elini- 
cal and subclinical fat embolism. 

Ropert F. Wisor, MD, Detroit: Dr. 
Pemberton’s excellent comments have 
touched on a number of problems that we 
have discussed extensively among our- 
selves. 

There is no question that there is a nor- 
mal variation in the arterial Po, with age. 
For the patients in this study, those under 
30 years of age had an average Po, of 
82 mm Hg; those 30 to 60 years of age had 
a Po, of 76 mm Hg; and those over 60 years 
of age had an average Po, of 68 mm Hg. 
As far as we can tell by examining control 
patients with no trauma or clinical respira- 
tory problem, these Po,s average roughly 
10 mm Hg under what we would expect to 
be the “normal” for that particular age 
group. I must repeat that the patients in 
this study had no clinical evidence of res- 
piratory disease. 

There is no question in my mind that 


particularly true in pa 


because of their tenden 

kalosis; as pointed out, 

shift the oxygen dissociation. 

left, lowering the arterial Pi 

the A-a DO, greater. than r 
pected from the amount of lur 
present. As a matter of fact, 

dard blood gas forms from our ah J 
laboratory we report a corrected A- 
which corrects for any changes 
Po, due to temperature or pH 
ities. Hypothermia obviously 
tend to lower the Po, and i increase 
DO.. 

To obtain an accurate. caleak 
physiologic shunting, one has to 
patient breathe 100% O, for at leas 
30 minutes. We have found that ti 
cult to give 100% O, accurately i 
who do not have a tracheostomy o 
dotracheal tube. Furthermore, o 
also obtain a mixed venous sample 
same time as the arterial samp 
late the shunt accurately. : 

I have always disagreed with 
claim that there is a good correlati 
tween the arterial Po, on 100% QO, a 
degree of physiologic shunting in th 
We have found very large variat 
venous O, content in patients y 
or sepsis who tend to have a hi 
output, which in turn results it 
variation in the amount. of ph 
shunting that can be present 
same arterial Po,. : : 

Thus, even though physiologis 
is more accurate than A-a DO,, 
lems of giving 100% O, to these p 
the ward and getting mixed venous 
makes it a lot more convenient to use 
A-a DO,s obtained while the petien 
breathing room air. For those \ 


way to ‘at up spe or early 
tory failure. 
Although we have no definite p 
these changes in blood gases and 
counts are due to subelinical fat en 
think that the data are strongly su 
that such a process is occurring m the 
patients. ; 











“It was so 
unexpect 




















What does 





























nplanned bleeding from ‘the reproductive tract oc- 

urring after the menopause deserves prompt diagnostic 

on to alleviate the patient's uncertainty and fear 

d, if necessary, to cope with any pathologic disorder 

covered. Fully one-third of all postmenopausal bleed- 

is due to. uterine malignancy. And while bleeding is a 

e sign in cervical carcinoma, it occurs early in adeno- 

reinoma of the corpus uteri. Thus, in the majority of 

ses of endometrial carcinoma, the lesion will be found 
o be limited to the uterus if detected early.! 


rtunately, an accurate new procedure for early detec- 

n of endometrial cancer has been developed: The 
Graviee Jet Washer. Its significance can be seen from 
-these facts about endometrial and cervical cancer. 

dometrial carcinoma: 

idence approaching that of cervical cancer 


carcinoma of the sorp 


This trend may be pei to contin 

continues to increase, and more women ‘pass 
teric and enter the age bracket in whic 
carcinoma is most prevalent. Specifically the 
75% of corpus cancer occurs after the: age ¢ 
Survival rate of endometrial cancer: 

little changed in 40 years : 

The survival rate from endometrial canc l 
the same as it was 40 years ago. On the oth 
death rate from cervical cancer has declined 
last 25 years. The difference may well be du 
detection of cervical cancer from-routine 

test. Early detection of endometrial cancer i 
important because this disease is one of the most 
forms of cancer if treated while it is still loca 
survival rate being as s high as 90%. 





The former disparity between the incidence of cervical 


` The Upjohn Company introduces a step forward in endometrial cancer detection 


HE GRAVLEE 
JET VVASHER asne 


A an | office procedure for detection of endometrial carcinoma 





Negative pressure lavage, a safe aspiration technique 
taking only minutes to perform 
- The Graviee Jet Washer employs the principle of negative 
pressure to wash out and collect samples of endometrial 
cells and/or tissue fragments. The use of a unique double 
-gannula and a seal firmly seated in the cervical os creates 
Negative pressure in the uterine cavity. This closes the 
fallopian tubes and allows fluid to be drawn through the 
“uterus without fear of spreading the lavage solution into 
the abdominal cavity. In practice, about 30 ml of normal 
aline has been used to lavage the endometrial surface 
—but at any one time no more irrigating fluid occupies 
_ the uterine cavity than its average capacity of 1 to 414 ml 


Studies indicate accuracy in detection 
Ina series of over 1000 satisfactory specimens? obtained 
with the Gravlee Jet Washer, 69 were positive for endo- 
-metrial carcinoma. Curettage confirmed endometrial can- 
..¢er in 53 of these 69 cases. There were no false negatives; 
_ all specimens which were negative by endometrial wash- 
ing were negative by D & C. Papanicolaou-type smears 
_ were done on 35 of the 53 patients positive by endome- 
rial washing, Only 9 of the 35 (26%) were positive. 
-In a study in 1500 symptomatic patients,* the overall 
-accuracy for detection of endometrial carcinoma using 
© the Gravlee Jet Washer was 93% confirmed by D & C or 
hysterectomy. In another recent clinical trial,’ test results 
obtained with the Gravlee Jet Washer agreed perfectly 
«with histologic specimens obtained by D & C in 101 of 
107 patients. In both of these studies, the Gravlee Jet 
_ Washer turned up malignancies (in the fallopian tubes 
and ovaries) where D & C specimens had failed to do so. 
: A rapid, well tolerated preceanre 


Nanasi ea ieedit trademark Soe 
ckinson and i Company: me o} ie 





cramps in a few patients, no complications have been 
observed. Sterile and disposable, the Gravlee Jet Washi 

is economical as well. Complete directions for use are. 
included with each unit. ; 


Samples suitable for both 

histologic and cytologic examination 

Lavage with the Gravlee Jet Washer yields both cells 

and/or tissue fragments, and the sample may, there! 

be examined using either (or both) cytologic or histologic . 
techniques. Specimens may be processed by the labora- 
tory in any number of ways. The Upjohn Company is. 
now actively engaged in a program designed to (1) inform 
the pathologist of the concept and rationale behind the 
Gravlee Jet Washer; (2) familiarize him with the physical 
characteristics of the specimen; and (3) where requested, 
offer techniques for handling and examining the ampi 
Where to use the Gravlee Jet Washer Hee 
The Gravlee Jet Washer has been shown to be an-accu- > 
rate procedure for early detection of endometrial cancer. 
Used where symptomatology is present or suspected, the 
Gravlee Jet Washer technique can serve to support the- 
presumptive diagnosis prior to hospitalization and con- 


firmation by D & C. Used as part of the routine pelyvie 
examination of asymptomatic women over 45, it may 


well serve both physician and patient as usefully as the 
Papanicolaou test. 
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Adjuncts to the Operative Management 
f Penetrating Liver Injuries 


Jack Pickleman, MD, and George E. Block, MD, MS (Surg, Chicago 


he authors describe three patients who 
uffered penetrating wounds of the liver 
w-velocity bullets. They treated 
wounds successfully with hepatostomy 
s which were kept on suction for 7 to 12 
days. ‘hey did choledochostomies on two of 
th patients. Results with these patients, 
"others. they have treated, have con- 
em that the hepatostomy tube, as 
to liver resection, is indicated for 
f low-velocity wound or for singie 
S. Choledochostomy is indicated 
more severe instances of liver in- 
‘involving the porta hepatis, or in 

quiring major hepatic resection. 


gardless of the cause or extent 

of a hepatic injury, certain prin- 

ples of operative management have 

volved and must be adhered to if 

iccess is to be achieved. Most impor- 

nt of these is the control of hemor- 

PEE intraoperative and postop- 

tive hemorrhage is still the most 

common cause of death in the major- 

ty of reported series.'* In addition, 

all nonviable liver parenchyma must 

be debrided, and there must be provi- 

for adequate drainage to allow 

egress of blood, bile, and necrotic 
tissue from the peritoneal cavity. 

In 1963, Merendino et al listed 

hese principles and also suggested 

yutine decompression of the extra- 

epatic biliary system be utilized 

hen dealing with hepatic trauma. 

ir logic was that, in a liver injury 

ose extent was not fully known, it 

was far safer to provide a controlled 


ce for publication. Dee 15, 1972. 
From the n Department of Surgery, University 
id 


outlet for the bile via a T tube than to 
risk an uncontrolled bile extravasa- 
tion.’ At that time, liver trauma was 
attended by a high incidence of post- 
operative complications such as late 
hemorrhage, bile fistulas, intra-ab- 
dominal and intrahepatic abscess for- 
mation and hematobilia. Since 1963, 
Merendinw’s basic principles for the 
management of hepatic trauma have 
been widely adopted, and the in- 
cidence of serious complications 
and deaths has correspondingly de- 
creased. Despite the attendant suc- 
cess, Merendino’s thesis of routine 
biliary decompression has remained 
controversial and has been recently 
challenged by Lucas and Walt.*” 
These authors, in a well-controlled 
clinical study, report a higher in- 
cidence of complications in those 
patients whose biliary ducts were 
routinely decompressed. Through our 
experience with hepatic trauma, we 
have become convinced that Meren- 
dino’s basic premise is correct, and 
that controlled extrahepatic biliary 
drainage is a valuable adjunct in the 
treatment of certain, but not all, liver 
injuries. 

In recent years, we have been im- 
pressed by the increasing frequency 
of a seldom-described type of liver in- 
jury: a penetrating tract wound of 
the liver caused by a knife, low-veloc- 
ity bullet, or a high-velocity bullet 
fired from a great distance. This type 
of injury is often associated with de- 
layed hemorrhage, abscess formation, 
and hematobilia. These complications 
are undoubtedly a result of inade- 


quate-drainage of the tract of injury, 


and attempts at drainage by manipu- 


blood, bile, and necrotic tissue. from 
either the hepatic parenchyma or: the 
peritoneal cavity. For this type of in- 
jury, we have supplemented our usual 
operative techniques by the use of 
transhepatic hepatostomy drainage 
with gratifying results. Penetratin; 
tract injuries involving one or both 
lobes of the liver have previous- 
ly been dealt with in a number of 
ways: drainage of entrance and exit 
wounds, extrahepatic biliary drain 
age, unroofing of the tract with indi 
vidual ligation of vessels and bile 
ducts, packing of the tract, and. fi-. 
nally, hepatic resection.’* However, 
the delayed complications of liver 
trauma have continued to be noted 
frequently in the patient suffering 
low-velocity penetrating liver inju 
In this report, we describe 

method of dealing with penetrating 
tract wounds to the liver, which has 
proved very successful in our hands 


and which we are convinced repre- 


sents a distinct advance over prev 
ously described methods. In addition, 
our rationale for using extrahepatic. 
biliary drainage will be presented. 


Hepatostomy 


When a penetrating low-velocity 
tract wound of the liver is present, a 
No. 14-36 French Robinson catheter: 
with additional drainage holes cut to 
approximate the length of the tract i 
inserted through and through: the 
liver wound (Fig 1). In cases where 
there is a tract with no exit, the tube. 
is gently inserted into the defect as 


far as possible. The. tip. of the tube 


may be sutured to the diaphra; mor 


-lation at the surface of the liver do 
e not adequately allow. the escape of 





e apparatus, Suc- 

s long as signifi- 

drainag: is, usually seven 
n days. At that time, under fluo- 
¢ control, a radiopaque dye 
ion is made into the tube. If 


n ae instance. 
i Report of Cases 
Case 1.—A_ 26-year-old man was shot 


nce wound in the right anterior chest 
an exit wound at the level of the tenth 
b ia the right midaxillary line. The pa- 
is pulse rate was 110 beats per minute; 
respirations, 40 per minute; and blood 
ressure 110/0 mm Hg. There were de- 
“creased breath sounds in the right lower 
‘lung field and the abdomen was diffusely 
“tender. The hematocrit reading was 36% 
nd the urine was grossly bloody. A roent- 
‘gerlogram of the chest disclosed a he 
-motherax on the right. Tube thoracostomy 
was. performed in the emergency room, 
«and 600 ml of blood was obtained. 
operation, 500 ml of blood was pres- 
in the peritoneal cavity. A small wound 
ntry was noted in the right dome of the 
: and a wound of exit in the inferior 
portion of the right lobe. The upper half of 
the right kidney was destroyed and was 
he source of profuse hemorrhage. After 
left renal function had been determined 


anterior abdominal wall. In addi- 
tion, T tube choledochostomy was per- 
formed. Penrose drains were placed about 


i ient received 9 units of blood dur- 
operation and in the immediate 


Fig 1.—Schematic representation of 
transhepatic hepatostomy drainage tube 
and choledochostomy tube utilized in 
penetrating tract wound of liver. 


tirely uncomplicated (Fig 2). Results of 
liver function tests were mildly abnormal 
on the first postoperative day but returned 
to normal within a week. Daily hepatos- 
tomy tube output measured 230-17-15-15- 
45-0-0 ml, and the tube was removed on the 
seventh postoperative day. At the same 
time, the T tube drainage measured 750- 
840-900-1,240-1,250-400-200 ml and the T 
tube was removed on the eighth day. The 
patient was discharged on the 12th day. 

Case 2.—A 51-year-old man was shot by 
means of a gun of unknown calibre. He 
was hypotensive upon arrival at the emer- 
gency room and was taken directly to the 
operating room after resuscitation. An en- 
trance wound was present in the left flank 
with an exit wound in the right upper 
quadrant. Five hundred milliliters of blood 
was present in the peritoneal cavity. The 
gallbladder contained two perforations 
with a hole in its bed leading to an exit 
wound in the lateral aspect of the right 
lobe of the liver. In addition, there were 
two defects in the sigmoid colon and nu- 
merous perforations of the small bowel. A 
cholecystectomy was performed, along 
with T tube drainage of the common bile 
duct. A No. 14 French catheter was passed 
through the liver tract and sutured to the 
parietal peritoneum. Two Penrose drains 
were placed in the right upper quadrant. 
The injured sigmoid colon was exterior- 
ized, and a small bowel resection and re- 
pair of other small bowel injuries were per- 
formed. The patient required 3 units of 
blood during the operation. 

~ He was treated with 4 gm of Sele 


Pressure mm H2O 
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Drainage 750 840 900. 

mi/24 hr = 
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ml/24 hr 

Fig 2.—Bile drainage from T tut 

hepatostomy (case 1). Note 
hepatostomy tube outputs. assoc 
fall in biliary pressure (shaded 
sents normal range of biliary pressu 


sodium (Keflin) daily for eight an 
remained afebrile postoperatively. T 
daily hepatostomy tube output was 30-1 
0-20-5 ml of bile and blood, and the 
was removed on the seventh posto; 
day. Daily T tube outputs were 65- 
200-220-320-420-280-320-150-60-50 m. 
T tube cholangiogram two weeks pos 
atively was normal. The patient was 
mitted to the hospital three months A 
for colostomy closure. Ei 
Case 3.—A 42-year-old. male her : 


right of the xiphoid process with an 
wound in the right flank. The p 


sure 110/70 mm Hg. The urine was i. , 
bloody, and a roentgenogram of. ey 
disclosed a hemothorax on the r 


upper abdominal A 

There was 500 ml of blood in the perito 
cavity, and a stellate injury to the rig! 
dome of the liver was noted, with a wound 
of exit on the inferior posterior surface. 
Small amounts of blood were issuing fro) 
the inferior hole. The superior pole of the 
right kidney was destroyed and bleedi 
actively. The kidney wound was tre ; 
segmental resection. A No. 24 French Rob- 
inson catheter was placed in the pen 
trating tract wound of the liver. Penrose 


performed, yielding 300 ml f: 
ledochostomy was. not uti ; 


"Penetrating Liver Injuri /Pick 





Fig 3.—Diatrizoate meglumine injection of 

iepatostomy tube demonstrates small sub- 

epatic collection of dye, filling of biliary 

s, and drainage via Penrose drains 
tenth postoperative day). 


: 4,—Diatrizoate meglumine injection via 
atostomy tube demonstrates drainage 
‘ose. drains, but no subhepatic col- 
filling of biliary radicles, nor cav- 

se 3, 22nd postoperative day). 


nd the skin and subcutaneous tissues 
ere left open. The patient required 3 
ts of blood, and postoperatively was 
1d. with 40 ml of methadone hydro- 

de for his heroin addiction and 12 gm 
phalothin sodium daily. Daily hepatos- 

y output. measured 110-410-110-80-50- 
-10-10 ml and thereafter 5 ml daily to 
tal of 900 ml. The patient was febrile 
yperatively and a ‘roentgenogram of 

je chest disclosed a right lower lobe pneu- 
ionia and effusion. Bile cultures from the 
‘hepatostomy tube disclosed Serratia mar- 
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no were 3 change ‘Liver function 
~ test values which had been mildly elevated 


postoperatively were all normal by the 
fourth day. 

A diatrizoate meglumine (Renografin) 
injection performed through the hepatos- 
tomy tube on: the tenth postoperative day 
disclosed a subhepatic collection plus fill- 
ing of some biliary radicles (Fig 3). Twelve 
days later, this test was repeated, showing 
only leakage of dye from the subhepatic 
area via one #f the Penrose drains (Fig 4). 
The hepatostemy tube was removed at this 
time. An intravenous pyelogram showed 
an absence ef the right superior caliceal 
system, but a normal-appearing and func- 
tioning lower half of the right kidney. The 
patient was discharged on the 24th postop- 
erative day. 


Comment 


Experience during the past seven 
years with use of hepatostomy drain- 
age for penetrating tract wounds of 
the liver caused by low-velocity mis- 
siles has convinced us that these in- 
juries can be managed without the 
need for major hepatic resection or 
unroofing of large areas of liver pa- 
renchyma. The absence of mortality 
or significant septic or hemorrhagic 
complications in our cases reinforces 
this convietion. We have encountered 
no traumatic sequelae from the hepa- 
tostomy tubes, and we have been 
pleased with the excellent quality 
x-ray contrast studies which are per- 
formed postoperatively to rule out in- 
trahepatie abscesses and bile leaks. 


Extrahepatic 
Biliary Drainage 


The question of extrahepatic bili- 
ary drainage has been vigorously de- 
bated since it was first proposed in 
1963. Experimental evidence has been 
published showing decreased mortal- 
ity from unsutured standard liver in- 
juries in dogs and a decreased in- 
flammatery reaction in a standard 
liver injury in cats when extrahepatic 
biliary drainage was used." How- 
ever, in a prospective randomized 
clinical study carried out by Lucas 
and Wait, the findings did not sup- 
port the advantages of extrahepatic 
biliary drainage.* Indeed, these au- 


thors conclude that the increased inci-. 
dence of gastric hemorrhage is a con- 


-their own experimental stud 
were unable to demonstrate any d 
crease in intrahepatic pressure usir 


either. cholecystostomy or -choledo- 
chostomy, and they noted no differ- 
ence in mortality in dogs subjected to 
a standard liver injury with and with- : 
out biliary drainage.” my 

In our patients in whom intrahe- oe 
patic pressure was measured, we have. 
observed elevated pressures which 


have returned to normal over the pe- ».. 
riod of several days and which have = < 


been associated with gradually de- 
creasing bile output (Fig 2). In addi- ` 
tion, we have subjected dogs to a 

standard gunshot injury and noted 
rapid and substantial elevations of 
biliary pressure, independent of cen- 
tral venous or arterial pressure, which 
was sustained up to seven hours after 
injury. This clinical and experimental 


experience has convinced us that the 


basic premise of extrahepatic biliary: 
drainage is correct. Namely, in a liver 
injury in which it is often impossible 
to ascertain the extent of damage to” 
the biliary radicles, and in which 
there may be increased biliary pres- -- 
sure, it is far safer to provide a 
controlled outlet for the bile via a T 
tube rather than to risk extravasa- 
tion with its attendant complications 
through the liver bed. 
In the early years of our experi- 
ence, both cholecystostomy and cho- 
ledochostomy were utilized for biliary 
decompression. Recently, we have 
only employed choledochostomy, and 
we are convinced the cholecystostomy. ` 
for extrahepatic biliary decompres- — 


sion should be abandoned. We pres- = 


ently entertain three indications for 
extrahepatic biliary drainage in he- 
patic trauma. First is massive trauma ` 
in which we believe increased biliary 
pressure or uncontrolled bile leakage _ 
or both may be a factor leading to 
late complications. It appears prudent — 
to allow an additional mode of biliary 
decompression in addition to stan- 
dard drainage. Second are injuries of 
the porta hepatis with hematoma for- 
mation. It is far safer to insert a T 
tube into the common duct than to 
dissect the entire porta hepatis: An- 
operative cholangiogram can then tell. 


3 the pigeon if any y sinifant injury ; 





e resetiiona where. it is often- 
impossible to detect small unli- 
bile ducts on the raw liver sur- 
njecting saline into the T tube 
s the surgeon to visualize these 


isis by suturing, if feasible, to de- 
ride all nonviable liver tissue, and to 
dequately drain the injured area 
ith soft rubber and sump drains. 
When a penetrating tract wound of 
he liver is present and bleeding vig- 
‘ously, a hepatostomy tube is con- 
raindicated, as direct control of the 
leeding is essential. However, this, 
n our experience, is an uncommon 
ituation. In all other penetrating 
ract wounds, a hepatostomy tube 
ould be inserted and managed as 
reviously described. The decision 
' extrahepatic biliary drainage 
uld depend upon the above three 
ications. 


illiam Wolfson, MD, and Constantine J. Ta- 
oles, MD, aided in the experimental work men- 
am in this paper. 
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Discussion 


ALEXANDER J. WALT, MD, Detroit: 
George Block and I have taken opposite 
stands on liver injuries for a number of 
years, and we have had great fun doing so. 
He also wrote in his letter to me that he 
felt he was something of a masochist invit- 
ing me to discuss this paper. I am happy to 
tell him that he was right. 

There are three factors here that I think 
catch our eye. I will try not to give another 
paper. The first is that the technique that 
they have come up with is simple, logical, 
and attractive: to place a catheter in a 
through-and-through injury of this kind. 
The second point they make in their paper, 
I think, requires some looking at. The 
statement is made that all nonviable liver 
tissue must be removed. This is something 
we all say, but very frequently can’t do, 
and certainly we can’t do it in a through- 
and-through injury, which enters the liver 
on one side and comes out the other. 

I think we are double-talking when we 
say we always remove all nonviable liver 
tissue. I had a young male patient who had 
a blunt injury of the liver with destruction 
of liver tissue. 

He was never operated upon, did very 
well, and left the hospital. In other words, 
this chap had some nonviable liver tissue 
but did well despite the fact he never had 
an operation, 

Similarly, in many through-and-through 
bullet wounds, we can’t remove all non- 
viable tissue other than by doing a hepatic 
resection; fortunately, most patients do 
very well with hemostasis and local drain- 
age alone. 

The third and most important part con- 
cerns the whole question of routine extra- 
hepatic biliary drainage. The paper states, 
“Through our experience with hepatic 
trauma, we have become convinced that 
Merendino’s basic premise is correct . . .” 

I know of nothing we do in surgery, per- 
haps, which more offends certain basic sur- 
gical principles we hold dear than when we 
take a foreign body and put it into a single, 
delicate, vital, irreplaceable organ such as 
the common bile duct. We put it there 
where it unavoidably exerts a certain 
amount of pressure against the walls. We 
have it transgress the peritoneal cavity, 
which is frequently contaminated by asso- 
ciated colonic injury, and we now have this 
as a high road for infection going right to 
damaged liver tissue which makes a mag- 


nificent culture medium for. organisms. 
And this has been accepted without any 


domized ‘clinical tri: 


compression of the extra 
doesn’t help and is inf et 
harmful. : 

It seems to me that Dr. P 
gued against himself in one 
showing a hepatostomy and 
duct drainage in which there wa 
cent leakage of bile from within ti e 
despite the presence of thë T tube. 

In our controlled study of 189 pati 
we showed that the presence of a T tu 
a routine measure for penetrating 
actually causes more complications 
cholangitis, sepsis, stress ulceratig 
so on. 

Gorpon F. Mapping, MD, ‘Burlings 
Calif: The liver, retrohepatic ven 
and major hepatic veins, when 
are, of any of the abdominal orgat 
poorest treated the country over. 

I would like to discuss one of the r 
mendations made by the authors 
state, [With injuries of the porta he 
with hematoma formation}... it 
safer to insert a T tube into the. 
duct than to dissect the entir 
hepatis.” S 

There are at least two situations 
this policy should not be. followed. 
when there is an expanding her 
this site; and second, in the presence 
pulsating hematoma in this region. < 

In the June issue of the Surgical Cli 
of North America we report a case treate 
at the San Francisco General Hospitalo 
third-year medical student who, follo 
a motor bike accident, was admitted to 
hospital in coma and shock, having Bu 
tained, in addition to the head inj 
flail chest, compound fractures of the f 
mur, left tibia and fibula, and in additio; 
multiple injuries of the liver (both lob 
and contusion of the pancreas. 

In addition, there was a pulsating hems 
toma of the porta hepatis. This hematoma 
when opened, contained an avulsed left 
patic artery. The vessel was ligated | 
drainage of the liver wounds and pan 
established. 

The other injuries were cared for, an 
the patient’s postoperative course was sa 
isfactory, save for an extrusion of a Joo: 
small bowel on the sixth postoperative | 
which occurred through the drain 
following removal of the left uppe 
rant abdominal drains. 

It was necessary to reopen the midli 
incision -and to replace the small bowel an 
close the drain site from within, Exa: 
tion of. the liver at that time reveale 


evidence of damage resulting from he 
; patie artery Tigaon. Bae ese 
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ter donteolting the bleeding, which is — 


ie initial threat to life in liver injuries, 
e establishment of adequate parahepatic 
rainage with Penrose, and when indi- 
cated, sump drains or controlled extra- 
ati iliary drainage or both has proved 
i factory in our hands when treat- 

‘this type of liver injury. 
elieve that the majority of surgeons 


\cisco General Hospital, namely, “The 
mmendations in this paper represent 
least a 15-year retreat in the care of 

enetrating liver injuries.” 
. Fox, MD, Chicago: My discus- 


a. He suffered multiple lacer- 
| of the posterior right lower thorax, 


we hospitalized and the lacerations 
ere sutured. Four units of blood were ad- 
ministered, and he remained in the hospi- 
two.weeks. He stated that no roent- 
enograms were taken during this time. 
_ After his discharge he returned to his 
tł ome in Chicago where five days later he 
consulted his physician, complaining of 
weakness, dyspnea, chills, and fever. 
The x-ray film of the chest showed a sub- 
enic opacity with elevation of the right 
ide of the diaphragm, and three foreign 


bodies and an area of avascularity around 3 


the largest foreign body which was 8 cm in 
length. ; 

At operation a large subphrenic accumu- 
lation of blood-stained bile was drained, 
and the three segments of glass were re- 
moved from the right hepatic lobe. 

Necrotic tissue around the foreign 
bodies was excised and was found micro- 
scopically to be organized hematoma with- 
out liver tissue. 

Drainage was instituted with two No. 16 
French Saratoga sump drains, one in the 
subphrenic space, the other at the inferior 
surface of the right lateral lobe adjacent to 
the wound of entry. 

These were connected to suction at 18 cm 
H,O and were removed on the eighth post- 
operative day. 

He was discharged from the hospital on 
the 14th postoperative day and his liver 
function test values returned to normal 
slowly over a period of three months. 

I appreciate the opportunity to discuss 
this paper, and compliment Dr. Pickleman 
on his presentation. 

Grorce E. Brock, MD, Chicago: Dr. 
Schlicke, I would like to compliment Dr. 
Fox on his resuscitation and successful 
treatment of this severely injured young 
man. 

As far as Dr. Madding’s comments are 
concerned, I must agree with his sugges- 
tion to explore the porta hepatis in cases 
of an expanding or pulsatile hematoma. 
These indications are, of course, obvious. 

I would take issue with Dr. Madding, 
however, on two points. First is his em- 
ployment of a midline incision. By using 
the midline incision (which is in my opinion 
out of date by 40 years) he lays himself 
and his patients open to evisceration which 
he reported and this can be avoided by the 
use of the transverse incision. 


dding in i his ae ] pis 
“was simply ineffective and inadequate 


treatment, This relies on the Penrose drain. ~ 


and we are not persuaded that the Penrose 
drain will afford adequate drainage to ei- ` 


ther the substance of the liver or the infra- _ : 
hepatic region. The adoption of the hepa = 
tostomy tube was merely an effort to. 


secure better drainage than Dr. Madding 


suggests. By the use of the Penrose drain]: : 


believe that in many cases we are treating 


the surgeon rather than the patient and. 


are seeking drainage against gravity. The 
sump drainage—in this case the hepato 
tomy—is more effective. 

As far as Dr. Walt’s comments are con- 
cerned, I am sure that Dr. Walt knows that _ 
a defect in the scan does not necessarily 
imply liver necrosis and that nonvisualiza- 
tion of a portion of the scan has not neces- 
sarily anything to do with viability. I am. 


afraid that Dr. Walt tried to slip that ob- | 


servation past us quite rapidly and we 
really can’t allow it. 
In order to understand Dr. Walt’s thesis 
of the problems encountered with T tubes 
in Detroit and their leading to stress ul- 
cers, one has to understand his early work. 
in biology. At that time he was interested 
in muscle function and energy production 
in insects. He found some crickets that he 
trained to jump on command and trained 
these insects to perform on graph paper. 
He measured the jumping ability of*ea 
experimental insect and obtained a x’ and. 
standard deviation. He then amputated 
one leg and found the jumping ability to be- 
reduced by 25%. He amputated another leg: 
and found the jumping ability was one 
half, ete. He finally amputated all legs, told’. 
the cricket to jump, and his conclusion was’ 
that amputation of all extremities of th 
cricket resulted in deafness. I’m afraid h 
conclusions vis-à-vis T tube drainage and 
stress ulcers come under a similar heading. 
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nagement of Major Vascular Injuries 
the Base of the Neck 


An 11-Year Experience With 146 Cases 
M. Flint, MD; William H. Snyder, MD; Malcolm O. Perry, MD; 


nd G G Tom Shires, MD, Dallas 


fhe authors reviewed the cases of 146 pa- 
with 206 injuries to the major vessels 
the base of the neck, the common carotid, 
avian, and innominate arteries and 
heir accompanying veins. The predominate 
ry was arterial in 49% of the patients. 
yrty-five patients, or 32% of the series, 
ed no diagnostic signs. These patients 
explored because of penetrating 
uma in proximity to a major vessel, con- 
ning the validity of this concept. 
. The operative approach to injuries in this 
on is described. Vascular control and re- 
1s usually possible, using the oblique 
eryical or horizontal clavicular incision with 
esection of the medial half of the clavicle. 
Eleven patients died, yielding an overall 
ality of 7.5%. 


i, to the major vessels in 
the thoracic inlet require early 
recognition and an expedient oper- 
ative approach. The anatomic char- 
acteristics of this region make 
exsanguinating hemorrhage the pre- 
dominant risk. An abundant collat- 
eral blood supply protects against dis- 
tal limb loss in most instances. 
Recent reports citing mortality of 7% 
to 30% illustrate the magnitude of the 
problems posed by these injuries.’ 
Delayed diagnosis and difficulties en- 
countered in the operative exposure 
of the region are the major factors 
limiting successful management. This 
report is a review of patients with 
vascular injuries to the base of the 
neck who were managed at Parkland 
Memorial Hospital during the last 
decade. The important clinical prob- 
lems are delineated with emphasis on 
the indications for exploration and 
technical aspects of operative man- 
agement. 


Report of Cases 


Every patient with a proven major vas- 
cular injury at the base of the neck who 
was brought alive to the emergency de- 
partment between Jan 1, 1961, and July 1, 
1972, is included. All patients in this series 
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had injuries to the common caroti 
vian, or innominate arteries or th 
companying veins, or both. Comple 
operative and in-hospital reeo: 
available for 146 patients rangi 
from 10 to 80 years. Males in t! 
year age range predominated. 
follow-up was obtained in approxi 
50% of these patients. 


Results 


Distribution and Cause of 
One hundred forty-six ‘pati 
tained 206 isolated vascular 
The predominate injury was ar 
in 49% of the patients. The. freq 
of involvement of each specifie 
is shown in Table 1. Pene 
trauma was the cause in 97.8% 
these patients; the majority res 
ing from single low-velocity miss 
or sharp instruments. The v: 
agents producing injury are listed 
Table 1. Contiguous and dista 
ciated injuries were comm 
were as follows: pleura and 
major fractures, 15; intra-ab 
12; spinal cord, 11; soft tissi 
brachial plexus, nine; thoraci 
nine; esophagus, seven; trachea, 
occular, four; major intra 
two; heart, one; and other vascular 
juries, one. 

Initial Resuscitation- fyi 
hemostasis was accompli 
external pressure or, occasio 
through an. anterolateral 
omy. The : assurance of adequa 





Faploration for Proximity 
Patient not in shock 
No significant 
external hemorrhage 
.. No significant hematoma 
No pulse deficit or bruit 
, No contiguous neurologic injury 
a= Proximity Exploration 


Total ` Arterial Venous 
Predominant injury 


1.—Proportion of patients with proven 

ior vascular injury in which proximity of 

dto major vessel constituted only indi- 

ion for operative exploration. Criteria for 
clusion in this group are listed. 


” tracheostomy if a cervical hema- 
oma had resulted in upper airway 
obstruction. Commonly associated 

ural or lung injuries often necessi- 
tated early tube thoracostomy to al- 
low adequate ventilation. 

‘luid resuscitation was begun with 
least’ two large-bore venous can- 
e. Precautions were taken to en- 

re that the infusion site was not 
tal to the suspected vessel injury. 
anced salt solution was used for 
I volume replacement and 

units of whole blood were cross- 

d. Occasionally, uncross- 

1atched O-negative blood was neces- 
y for volume maintenance while 


B) 


Venous © 


internal: 


Jugular Subclavian _ innominate 


120 
(58) 








Table 2.—Predominant Physical Findings 


Vessel cara, % 


Hematoma 


cet VA 


m % foe: % 


Bleeding ne 


Pulse deficit 
or bruit 


Neurologic 


Table 3.—Incisions 


Exten- 


Primary sion 


Cervica! 

Clavicular 
(clavicle 
resected) 

Thoracetomy 

Sternotomy 

Musculoskeletal 
flap 


orrhage. 

Diagnosis and Preoperative Eval- 
uation.—Biagnosis of vascular injury 
was obvious in the presence of spe- 
cific physical findings. However, one 
third of the patients had no diagnos- 
tie signs. Local findings indicating 
the presence of a major vascular in- 
jury incladed excessive external or in- 
ternal hemorrhage; a distal pulse or 
blood pressure deficit; a large or 
expanding hematoma; a bruit; or neu- 
rologic findings suggesting inter- 
ruption of a contiguous nerve. Unex- 
plained shock was a less specific 
though significant sign and was pres- 
ent in 29% of these patients. Table 2 
lists the frequency of observation of 


these physical findings. The inconsist- 


ent presence of overt signs is further 


End to end 

Autogenous 
Prosthesis 
Ligation 


subclavian arterial injuries, which are | 


listed as follows: pulse deficit, .16; 
shock, ten; bleeding, three; hema — 
toma, two; bruit, one; and neurologic. 
one. No single sign existed in more 
than 49% of the patients with an in- 
jury of the subclavian artery. K 
The frequent absence of any find- 


ing indicating the presence of vascu- 


lar injury was notable. Of the pa- 
tients subsequently found to have 
major vascular injury, 32% had no 
clinical evidence of such injury. 
The indication for operative explo- 
ration, even in the absence of signs 
of injury, was the presence of a cuta 
neous wound: that penetrated the. 


platysma muscle in proximity to a — 


major vascular structure. The propo: 


-tion of these patients explored. be 


emphasized by specific reference to ca i 


-their oecurrence in assot 





istal Left Subclavian Vessels. 


> Flap-Innominate, Proximal 
Left Subclavian and Left . 
Common Carotid Arteries 


Emergency Control of 
Right Subclavian and 
innominate Arteries 


Emergency Control of Proximal 
Left Subclavian Artery 


Innominate Artery, Proximal 
Left Common Carotid 


Fig 2.—Incisions and extensions required for control 
and repair of major injury to common carotid, subclavian, 
and innominate arteries and their associated veins. 


-Chest x-ray examinations were 
performed as a part of the preopera- 
_ tive evaluation in all stable patients. 
Significant findings included he- 

othorax in 35%; pneumothorax in 
29%; and a widened superior medias- 

inum in 6%. The last finding was 
ted in four of the seven patients 
th injuries of the innominate ar- 
tery. Chest radiographs also provided 
valuable information concerning mis- 

è trajectory. Preoperative arteriog- 
raphy was not performed in these pa- 
tients. Phlebography was used on one 
oceasion and demonstrated a lacer- 
ated left innominate vein. 

Signs of cerebral ischemia were 

equently present in patients with 

rotid arterial injuries. Ten of 29 pa- 

ents (85%) with this injury had a 

teralizing neurologic deficit at the 

ime of admission. 

. Operative Management.—The tech- 
que of anesthetic induction requires 
special attention in patients with in- 
ries of the neck and superior medi- 
tinum. Intubation while awake was 
eferred in patients with neck 
nds because the difficulty imposed 

by a cervical hematoma or associated 
laryngeal or hypopharyngeal edema 
could delay adequate oxygenation in 
the paralyzed patient. In these 
wounds, the disruption of existing he- 
tasis due to retching or strug- 

g with intubation was usually 
e nable to control By external pres- 


wounds was the production of major 
hemorrhage that could not be con- 
trolled by local pressure. Less fre- 
quently, these patients had structural 
alterations in the upper airway, and 
intubation could more safely follow 
the infusion or muscle relaxants. In 
either instance, preinduction prepara- 
tion for emergency tracheostomy is 
mandatory. 

A variety of incisions were re- 
quired to gain adequate exposure and 
control of the blood vessels of the 
neck and superior mediastinum (Fig 
2). The supine position and an oper- 
ative field which included the entire 
neck, chest, and upper arms offered 
the most flexible approach. The 
oblique cervical incision provided ade- 
quate exposure for the majority of 
cervical wounds without evidence of 
mediastinal penetration. This incision 
resulted in adequate exposure for the 
repair of the internal jugular vein 
and common carotid artery in 84% 
and 76% of these patients, respec- 
tively. Lateral extension with resec- 
tion of the medial half of the clavicle 
was sometimes necessary for expo- 
sure. Using these incisions, satisfac- 
tory access was obtained in 97% of the 
patients with common carotid and in- 
ternal jugular injuries. 

The initial use of the horizontal cla- 
vicular incision is indicated in those 
patients with periclavicular or supra- 
manubrial wounds in which superior 


‘mediastinal penetration is suspected. 
Eighty-seven Pem, of subclavian 


vein injuries, 75% of innominate 
injuries, and 60% of subclavian a 
injuries were successfully re 
using this incision. The exposure 
vided by horizontal clavicular incisi 
with subperiosteal resection o 
medial half of the clavicle is 
trated in Fig 3 and 4. A media 
notomy extension was. re 
exposure and control of i 
volving the innominate- y 

patient and the subclavian 

four patients. The addition of a | 
anterolateral thoracotomy or the 
mation of a left musculoskeletal fl 
was required for control and rep 
the left subclavian artery in three pa- 
tients. 

Median sternotomy was used | i 
tially in those patients suspected 
having deep mediastinal penetrati 
particularly in the presence of larg 
and continuing intrathoracic 
rhage, a widened mediastinum 
suspected associated aortic or 
pericardial injury. Sternotomy 
usually required for injuries involvi 
the innominate artery and, occas 
ally, the innominate veins or righ 
subclavian artery. 

The primary indication for thing 
fourth interspace anterolateral t 
racotomy was the emergency cont 
of massive bleeding, particular 
sternal splitting instruments 
not available. Left thoracotomy 


_ vided the most rapid. and 


clavian artery, The i incisions use 





ane med ie of these ee 
out the occurrence of infection. 
oh was required in one arterial 
ghteen venous injuries. The 


cations from massive edema. Inter- 
were used in six patients 
common carotid arterial injuries. 
ral flow was maintained using 
ternal aorto-carotid shunts during 


External Jugular Vein 


juries to the: innominate artery: on 
-two occasions and to a combination of © 


the left common carotid and left sub- 
clavian artery on one occasion, Re- 
gional heparinization was frequently 
used during the repair of arterial in- 
juries. Thoracic duct injuries required 
ligation at the time of the initial op- 
erative procedure in nine patients. 
Two patients had transient postoper- 
ative chylothorax. The repair of asso- 
ciated pharyngeal or esophageal in- 
juries was required in seven patients. 
Tracheostomy was necessary in 14 pa- 
tients. Ten of these were done imme- 
diately, eight because of upper air- 
way obstruction related to the 
vascular injury and two because of 
primary tracheal injuries. The re- 


Transverse Cervical Vein , 


Suprascapular Vein 


Pectoralis Minor 


Brachial Plexus 


lar injury in only 18%. Complications 
of the vascular repair were une 
mon, and included the following: dis- 
tal amputation (fingertip), one; per: 
sistent edema, one; neurologic defic 
two; and anastomotic aneurysm (my-. 
cotic), one. Significant late disability 
was always due to associated neuro- 
logic injury. Six of ten patients with 
preoperative evidence of cerebral is- 


chemia showed no improvement or = 


deteriorated after repair of patie 
rotid artery injury. 
Complications related to the inei- 


sion used for the repair of the vascu- = 
lar injury were rare. Of particular 


note is the negligible morbidity that. 


Cleidomastoid Muscle 


Omohyoid Muscle 


Anterior Jugular Vein 


Anterior Scalenus Muscle 


Thyrocervical Trunk 


Subclavian Artery and Vein 


WINN] AFTER. DEMAREST 


Fig 3.—Right clavicular incision. Exposure 
provided by horizontal. incision with sub- 
periosteal resection of medial half 


lavicle. 





eratively. Twenty-four 
Hrely asymptomatic 


ent me and required re-resec- 
f the clavicular callus to obtain 


elena 0 an overall death rate of 7. 5%. 
The majority of the deaths were re- 
ted to the magnitude of the associ- 
ated. injuries or to exsanguinating 
hemorrhage occurring prior to arrival 
the emergency department. On 
two eceasions, however, uncontrolled 
intraoperative hemorrhage occurred 
and appeared to be related to inade- 
quate exposure and control of the in- 
jured vessel. The causes of death were 
as follows: preoperative irreversible 
Shock, three; intraoperative hemor- 
three; pneumonia and respira- 
ilure, three; and irreversible 

brain i injury, two. 


Comment 


The élinical presentation of a pa- 
nt with a major vascular injury in 
base of the neck varies from only 
an innocuous appearing cutaneous 
ound to the picture of terminal 
hemorrhagic shock. This great vari- 
ation is primarily related to the 
adequacy of the local vascular tampo- 
nade foliowing injury. This, in turn, is 
dependent upon the specific vessel in- 
red, loeal coagulation, and the com- 
essing effect of adjacent soft tissue. 
¿the majority of instances this he- 
mostasis is temporary and may spon- 
‘aneously break down or be disrupted 
y alterations in intravascular or in- 
trathoracic pressure. Successful man- 
agement, therefore, depends upon 
ly injury recognition, aggressive 
suscitation, and an expedient, sys- 
tematic operative approach. 
The patients with massive hemor- 
age or overt local signs of vascular 
i usually receives rapid resusci- 
mand immediate operation. Con- 


ons for operativë. inter- 
atients with penetrating 


Esophagus 


Longus Colli 


Recurrent 
Laryngeal 


Witt. AFTER DEMAREST 


Fig 4.—Left clavicular incision. Exposure provided the horizontal incision with’ s pe 


teal resection of medial half of clavicle. 


injuries of the base of the neck with- 
out overt signs of vascular injury. Re- 
cent reports have supported the use 
of observation, angiography, or a 
combination of these methods in the 
selective management of such in- 
juries.** A common objection to the 
routine exploration of injuries in this 
region relates to the anticipated mor- 
bidity from the required incisions. 
Data from this review confirm the 
frequent absence of local overt signs 
of injury and the lack of morbidity re- 
sulting from operative exploration of 
this region. Twenty-nine percent of 
the patients having injuries to the 
subclavian or innominate arteries or 
veins had no overt signs of vascular 
injury. Sixty-six percent of the in- 
juries involving these vessels were 
adequately controlled and repaired 
through clavicular incisions with re- 
section of the medial half of the elav- 
icle. Only 21% required sternotomy or 
anterolateral thoracotomy. The in- 
stances in which exploration required 
median sternotomy i in the absence of 
overt evidence” 


were almost nonexistent. Lo 
follow-up studies of patients in 
series after horizontal clavieular in 
sion with resection of the medial 
of the clavicle document its. extre} 
low morbidity. An insufficient - 
ber of median sternotomy | incisio: 
were performed in this group of pa 
tients to provide information 
complications. The infrequent ec 
rence of serious complication 
this incision has, however, beer 
ported by recent reports." 

A number of practical and th 
cal considerations prevented th use 
of arteriography in the preoperative 
examination of these patients. A 
nificant percentage of false-nega ve 
examinations has been reporte 
this series, approximately half of 
injuries were venous and angiograph- 
ic demonstration would not, 


with these injuries are still ee to 
E and often are, delay ar ) 

































































clavicular i incisions provide ad- 
exposure in the majority of 
ces One of these incisions is 


‘sup amanubrial wounds without 
lence of deep mediastinal pene- 
arge and continuing intra- 
emorrhage. A wide oper- 
, however, mandatory 


Fo colatorat thoracotomy, 
oskeletal flap become neces- 


ular control must precede dis- 
«the immediate area of 
pected injury and adjacent tampo- 
ng hematoma. If inadequate ex- 
sure becomes apparent during the 
tion of the proximal right com- 
mn carotid and subclavian vessels, a 
sternal extension should be made 
out hesitation. Likewise, a mid- 
rnal extension is indicated if expo- 
e is limited during the dissection 
the left common carotid artery. A 
parate left third or fourth inter- 
space anterolateral thoracotomy pro- 
les rapid access to the origin of the 
t subclavian artery. 
able patients with suspected 
r mediastinal injury or in the 
ce of large or continuing intra- 
or ic bleeding, an initial median 
notomy incision is advisable. An 
anterolateral thoracotomy is most ap- 
propriately used for the emergency 
control of massive intrathoracic 
ing. Figure 2 illustrates the 
rious combinations of incisions and 
sels that may be exposed. 
repair of the vascular injury, 
solated, seldom presents a ma- 
or pr lem. The basic techniques in- 


ž a thoracic outlet. JT -} 
RC, Huebl HC: — 


‘Hal ligati ion may þe -performed in 
many. instances with little risk of dis- 


tal tissue bss: Venous ligation can 


generally be performed with minimal — 







morbidity end may be indicated when 
optimal repair cannot be performed. 
Haller and:Cook have pointed out the 
danger of pulmonary embolization 
originating from a thrombosed sub- 
clavian vem. Reduction in morbidity 
requires the repair of associated vis- 
ceral injuries. Primary closure and 
drainage of pharyngeal, esophageal, 
and tracheal wounds is recommended. 
Thoracic duct injuries should be de- 
tected amd ligation performed if the 
morbidity associated with chylotho- 
rax is to be prevented. 


Conclusions 


One hundred forty-six patients 
with vascular injuries at the base of 
the neck have been reviewed and im- 
portant aspects of management dis- 
cussed. Optimal patient salvage is de- 
pendent upon early detection, rapid 
resuscitation, and definitive vascular 
repair. Critical features in the man- 
agement of these wounds include: (1) 
immediate formal exploration of all 
wounds entering the mediastinum or 
penetrating the platysma muscle in 
proximity to major vascular struc- 
tures; {2) adequate operative expo- 
sure tw include the use of clavicular 
resection, median sternotomy, and 
anterolateral thoracotomy as indi- 
cated; and (3) complete proximal and 
distal vascular control prior to ap- 
proaching the immediate area of in- 
jury. 

Vascular repair may be accom- 
plished in most cases with a low death 
rate. Long-term complications re- 
lated to the vascular repair on the in- 
cision used to gain exposure are min- 
imal. 


This investigation was supported in part by 
Naticnal Institutes of Health fellowship 
4F03GM52199-02, Institutes of General Medical 
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Discussion 


F. WILLIAM BLAISDELL, MD, San Fran- 
cisco: Our experience at San Francisco 
General Hospital is similar to that re` 
ported by the authors. They noted that 30% 
of these patients with major vascular i ine 
juries had no sign of the injury on careful 
physical examination. This, then, consti- 
tutes the problem. 

When the penetration results in shdtk, 
obviously, immediate surgery is manda- 
tory. In patients without shock or obvious: 
blood loss, we believe the following criteria 
should be used for the management of the ` 
injury. 






If the presumed level of vascular injury ae 


lies above the cricoid cartilage, exploration 
is the most appropriate and most practical. 

When the area of presumed injury lies’ 
below the level of the cricoid cartilage, the 
problem is one of proximal arterial control, 
This can be obtained only by opening the . 
chest. In this instance, arteriography is.an. 
acceptable alternate method of explora- 
tion. 

The incision of choice in our experience 





is a midline sternotomy incision accom-. 5; 


panied by an appropriate extension into. 


the neck to insure proximal and distal con- 7 


trol of the arterial injury. 

By so doing, we believe that the prob- 
lems of exsanguination, which were em- 
countered in three instances in this series, 
may be avoided. 

ARTHUR Beat, JR, MD, Houston: I 
would like to reemphasize again the often 






‘innocuous. appearing nature of these- 


wounds of the thoracic outlet which may be 


Vascular Injuries/Flint et al 


; ing into the chest, and then sud- 


in minutes, the patient may 


nto the chest before you recog- 


i m ze by Dr. Flint, in that 
tart your exploration with a su- 


-disagree with Dr. Flint, how- 

er, about the resection of the clavicle and 
ie. ability to obtain proximal control 
hrough this incision alone. Although this 
cision is great when there is no bleeding, 
e anatomy cannot be appreciated when 
there is blood all over the place and the 
ubclavian artery is bleeding. At this 
‘point, we would simply tamponade the in- 
with a finger, with a lap, or what is re- 
quired, proceed immediately into the chest, 
is. Dr. Blaisdell has suggested, obtain 
roximal control, and then come back to 


rhage and death to the patient. 

Dr. Perry: Dr. Blaisdell pointed out that 
he would carry our aggressive therapy a 
little farther, and we would not argue with 
that. He had previously published data 
supporting his position in regard to explo- 
ration of injuries below the cricoid, and he 
has emphasized the importance of proxi- 
mal control. As Dr. Flint indicated, these 
honored platitudes of proximal and distal 
control are important but sometimes dis- 
regarded. We would not hesitate to open 
the chest, as he indicated, in these pa- 
tients. 

We have found arteriography partic- 
ularly useful for exposing injuries about 
the base of the skull and in assessing arte- 
rial injuries associated with fractures of 
the long bones. It is of little value for the 
venous injuries encountered in this series. 

Palse-negative results do occur, but 
more important, however, is that untoward 


often are fraught with massive hemor- ‘as I 


‘ment, and it ma 


patient is ‘moved 


there isn’t anything 

your finger on for half an hour 
awful to have to do it all th 
emergency room to the 0} 

We believe that early, aggressive 
tion is very important. 

I would agree, of course, with Dr 
comments about the wide incisi 
porary tamponade while better 
obtained. After control is obtain 
important to remember that 40% 
people were in shock, and not to at 
repair the wound while the pati 
hypotensive. One should pause n 
ily, resuscitate and replace yol 
then attempt repair after suita 
sure is secured. ; 





Why tuiquration? 


Let's talk about currents . . . electrosurgical 


RELIANCE ES-47 Electrosurgery Sys- 
ides excellent {we're convinced you'll 
superior) cutting and coagulation cur- 
plus fulguration and desiccation currents 

C sotrosurgery- 
Why fi uration? By carbonizing the surface 
of tissue, the depth of tissue destruction is 
i , a reported maximum of 1.5 MM. 
> danger of excé tissue destruc- 
3 contra-indicated, fuigura- 

quired job. 

ision of a malignancy, py fulgura- 
je barrier is set up reducing 
preferred tech- 


>, conventional 
matic voltage sta- 
space ceramic output ampli- 
circuitry, is built to do the job. 
r for an in-hospital demonstration, 
igkramer, 96 Caldwell Drive. 
Dept. AS-A. 








It can make the pati 


After major surgery, the patient may burn up 
+3000 Calories a day. Clear liquid diets given after 
= such surgery supply a few hundred Calories... 
-and very little else. To make up the energy deficit, 
patients soon start to consume their own body 
protein. 

With Vivonex HN you can give the patient 
3000 Calories, 20 grams of usable nitrogen (equal 
<: to 125 grams of usable protein), and a balanced 
_ diet of elemental nutrients each day. (Evidence 

of minimal G.I. function must exist.) 
Vivonex HN raises total protein levels... 
helps restore positive nitrogen balance...helps 
prevent the rapid protein wastage that may re- 
-tard post operative healing and recovery. 
Vivonex HN is an alternative to the risks of 
intravenous hyperalimentation because it con- 
sists solely of basic nutrients requiring little or 
no digestion: pure amino acids, simple sugars, 
essential fat, vitamins and minerals. Absorption 
takes place rapidly and completely in the upper 
intestine. There is no indigestible matter. 
-© Ideal for tube feeding, Vivonex HN is easily 
fed through small-gauge tubes. It may also be 
Served as a drink (Vivonex HN is unflavored). 














ent eat himself alive. 










Supplied in boxes containing ten 80-gram packets of unflavored water-se 
powder providing 3000 Calories, 20 grams of usable nitrogen and a full 
balanced nutrition, including the Recommended Daily Allowances of vite 
ond minerals 

Precautions: For use only under a physician's supervision. De not admir 
parenterally C f the high caloric contribution from carbohydrates < 
depleted individuals may manifest elevated blood sugar levels requiring in: 
for regulation. The diet should not be used by diabetics without theif p 
uan s approval. The electrolyte content of the diet is based on requiremen 
normal indivic id may be excessive for patients with electrolyte imbak 
Jse dur g cy or jaciation may require supplemental vitamins 
ner e for children under ten years may require ocjusting the arm 
consumed daily to meet the Recommended Dietary Allowance for the age g 
involved nex HN High Nitrogen Diet is recommended for up to two me 
of continuous use. Store in a coo! dry place 






























Are you taking advantage of these nutritional information services? 
E Eaton Nutrition Teaching Films 

M The Eaton Nutrition Speakers Bureau 

@ Eaton In-Serv ~ Nutrition 

i Nutrition (monographs) 
















led informat y of these programs is available from your 
local Eaton Representative or direct from Eaton Laboratories 


attic 







For ‘round-the-clock medical consultation on Eaton products, 
New York, Area Code 607. 334-9911. 


& 


You can help close this nutrition gap with 


soluble powders only: chemically defined elemental high nitrogen 
The only oral hyperalimentation ce 


‘phone Nore 
© Morton-Norwich Products, tne.) 


® Originators of chemically defined diets 
Eaton Laboratories 
division of Morton-Norwich Products, Inc 
Norwich, New York 13815 





Id surprise you. 
deve opment of emergency y edi cal sei a 
: nation-wide. 


"Co servative. ie “Opposed te change." That's 
-the way some people describe the AMA. 


How true is it? Check the record. 


We have urged the extensien of the Maternal 
and Child Care program. Actively supported 
the Health Professions Edueational Assistance 
Act~and virtually all secent manpower 
legislation. 


The AMA is for government support to expand 
medical schools. For increased aid to medical 
students. For expanded nurse training pro- 
grams. 


We have proposed legislation for a program of 
voluntary national health insurance, and for the 


That's part of the AMA's record. R's a lot more 
progressive than some- people would have you - 
believe. However, we have vigorously opposed | 

all legislation that would infringe on the rights 
of the private ata of medicine. When you 
think about it, you'll 
to which the AMA’s views coincide with yours. 


We do share common goals. Together, we can. 
be more effective in reaching them. 


Join us. 
We can do much more together. 


American Medical Association 
535 N. Dearborn St/Chicago, lll. 60610 





i be surprised at the extent — I 


OLYMPUS 


The most precise diagnoses 
have the support of target 
biopsy and a 
clear photo record. 


4 i: 
Olympus CF-MB gives you both. This 
x-ray shows CF-MB in position to ob- 
serve, biopsy and photograph in mid- 
transverse colon. The photo, taken in 
color, is proof of an existing polyp 
which x-ray might have missed. 






































fty-one patients treated during the past 
ionths, representing a total of 10.9% of 
admissions to the burn unit, developed 
remia, with a serum sodium level 
145 mEq/liter; 60.8% of the patients 
inadequate replacement of insensible 
sses, and 31.3% of the cases devel- 
oped hypernatremia during septic states. A 
small group of patients developed hyper- 
natremia secondary to a solute diuresis with 
uncontrolled diabetes mellitus or supranor- 
mal caloric feedings. Two patients were 
identified with an apparent derangement in 
tidiuretic hormone mechanism, and 
reated by the administration of vaso- 
injection (Pitressin). Clinical assess- 


ment of the hypernatremic state in 
bolic burn patients. 


is ere Institute of Sumien Re- 
arch, Brooke Army- Medical’ Center, Fort Sam 


Jypernatremic State in 


Iypermetabolic Burn Patients 


[AJ Glenn D. Warden, MC, USA; MAJ Douglas W. Wilmore, MC, USA; MAJ Philip W. Rogers, MC, USA; 
thug TD; Mason, MD; and COL Basil A. Pruitt, Jr., MC, USA, Fort Sam Houston, Tex 


Ne of normal volumes 
and ionic concentrations of 
body fluid compartments is essential 
for the successful care of the critically 
ill, thermally injured patient. In spite 
of meticulous fluid and electrolyte re- 
placement, hypernatremia frequently 
occurs following burn injury, and the 
elevation of serum sodium level is 
often associated with a paradoxically 
high urinary output. Hypernatremia 
in the hypermetabolic burn patient 
reflects an increased concentration of 
total sodium in body water. This re- 
sults in hypertonicity, compensatory 
fluid shifts between fluid compart- 
ments, alteration in compartmental 
volumes, and if pronounced, dysfunc- 
tion of vital organ systems. The pur- 
pose of this paper is to review the 
causes of the hypernatremic state in 
burn patients and present methods of 
diagnosis, correction, and subsequent 
treatment of this fluid and electrolyte 
disturbance. 


Patients 


The records of all burn patients 
treated at the US Army Institute of 
Surgical Research over the past 18 
months, from January 1, 1971, to June 
30, 1972, were reviewed and charts of 
patients who developed hypernatre- 
mia, defined as a serum sodium level 
greater than 145 mEq/liter were 
carefully analyzed. Patients with ele- 


ce vated. serum sodium. concentrations 


first 72 hours after injury), indi > 
viduals with acute renal failure seč. 
ondary to burn shock, and patients . 
receiving a salt load during acute | 
volume resuscitation or correction of 
acidosis were excluded. ae 
Fifty-one patients treated during 
the 18-month period, representing | 
10.9% of admissions’ to this unit, 
developed hypernatremia associated 
with a prodigious evaporative wat 
loss, an osmotic diuresis due to ay in- 
creased solute load, a defect in  os- 
motic regulation, and/or septicemia 
(Table 1). The mean total body sur- = 
face burn for all patients was 544% 0 
with a range of 28% to 94%, and their 
mortality was 86%. The mortality and 
values of total body surface burn size 
for the categories of hypernatremia 
are depicted in Table 2. In general, 
the septic patients appeared to have 
lower total body surface burns than: 
other categories. While many pa- 
tients demonstrated two or more fac- 
tors that contributed to the increased 
serum sodium concentration, the fol- 
lowing case reports emphasize the im- 
portance of the specific factors that 
resulted in the hypernatremic state 
and outline the treatment of the ma: 
jor causes. ee 




























Report of Cases -= 
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- man a a 56% total bod; surface 


Urinary Nitrogen 
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Inadequate replacement of evaporative water loss. 


Serum Sodium 


Fig 2.—Metabolic alterations associated with os- ee 
motic diuresis secondary to hyperalimentation. Postburn: 


Table 2.—Characteristics of Burn Patients With Hypernatremi. 


: Table 1—Causes of 


Hypernatremia in Burns Mean 


ener No. of Burn 
dequate replacement of Patients Size, % 
: evaporative water loss. 31 | Inadequate replacement of evaporati ee 
tic diuresis due to. increased Wata loss a asi 
ite load 2 


Osmotic diuresis due to increased filtered 
solute load 





serum sodium level to 147 mEq/liter. In- 
venous fluids were increased; his weight 
abilized, and his serum sodium concen- 
tration fell to normal values. 
Thermal necrosis of the lipoprotein 
por barrier of the integument re- 
sults in a marked increase in evapora- 
tive water loss from the burn wound’ 
with total insensible water loss re- 
lated directly to the extent of burn 
injury.? The pulmonary contribution 
so insensible water loss commonly av- 
erages less than 10% of the total wa- 
ter loss in burn patients, but theoret- 
ically may increase to significant 
vels in febrile patients with hyper- 
til tion. Insensible water loss may 
reat as 8 liters/24 hr and is re- 
to method of wound care, extent 
exposure of the burned surface, 
healing of the burn wound. 
ollowing initial resuscitation, the 


m-free dextrose solutions to re- 
place insensible fluid and urinary 
losses. A satisfactory method for esti- 
the volume of insensible wa- 

3 is the following formula: 


“Insensible water loss (gm/hr) = (25 + 
“% burn) x total body surface (sq m). 


This formula, derived from regres- 
sion curves of measured insensible 
water loss on burned size,’ can be 

sed as. a guide to estimate the quan- 
tity of water required for insensible 
fluid replacement. The serum sodium 
concentration is the most valuable de- 
termination to assess adequacy of hy- 
ration. The adequately hydrated 
burn patient maintains a serum so- 
dium concentration between 132 and 
188 mEq/liter. A lower serum sodium 
vel indicates overadministration of 
od m-free solutions while hyper- 


ale rolyte-free water. 
s an unreliable guide 


- dration and hypernatremia. 
` assessment: of the state of body ma 


dration, careful maintenance of fluid 
intake and output records, daily body 
weight determinations, frequent se- 
rum and urine sodium measurements, 
and blood and urine urea nitrogen 
concentrations are the most reliable 
means for determining the adequacy 
of fluid replacement after the first 
48-hour period. 


Case 2—Increased Filtered Solute 
Load—Osmetic Diuresis Due to Uncon- 
trolled Diabetes Mellitus.—This 56-year-old 
man sustained 26.5% total body surface 
burns of beth legs and left hand and was 
resuscitated without complication. He de- 
nied a past history of diabetes mellitus or 
presence of diabetes in his family. On the 
15th day after injury, an intravenous glu- 
cose tolerance test demonstrated fasting 
blood glucose level of 220 mg/100 ml; at 30 
minutes, 260 mg/100 ml; at 60 minutes, 292 
mg/100 ml; at 90 minutes, 278 mg/100 ml; 
and at 120 minutes, 268 mg/100 ml. Insulin 
injection was administered to prevent 
marked hyperglycemia, glucosuria, and an 
osmotic diuresis. In spite of treatment, his 
blood glucose level could not be adequately 
controlled with insulin injection, and he de- 
veloped glucosuria and an associated os- 
motic diuresis. On the 24th postburn day, 
his blood glucose level was 1,080 mg/100 ml 
and urinary glucose was 25.8 gm/24 hr, 
although he had received more than 100 
units of regular insulin injection. His se- 
rum sodium level remained elevated at 146 
mKEq/liter and urinary output was 2,760 
ml/24 hr. Bedy weight decreased 2 kg over 
a fiveday period. Bilateral knee dis- 
articulations were performed because of 
ischemic necrosis of both lower extre- 
mities. Following that operation, resolu- 
tion of the hyperglycemia, a decrease in 
glucose presented to the kidney, and resto- 
ration of normal fluid balance occurred. No 
positive bloed cultures were obtained dur- 
ing this episode of hyperglycemia and os- 
motie diuresis. 

Hyperglycemia and insulin resist- 
ance characterize the derangement in 
carbohydrate metabolism that occurs 
following thermal injury.’ With 
progressive hyperglycemia, the renal 
threshold for glucose is exceeded, re- 
sulting in an. osmotic diuresis, loss of 
water in excess of salt, and an eleva- 


tion of serum sodium. Carbohydrate 
“stress” ba - 


lowing. 


Hyperosmolar hyperkiycemic dehy > 


dration, described as “burn stress - 


pseudodiabetes,” is associated with ` 
an osmotic diuresis usually related to. 
high carbohydrate feedings following 
thermal injury.’ All trauma patients. 
with a history of diabetes mellitus or 
individuals receiving high carbohy- 
drate feedings should be monitored 
with frequent blood glucose- deter- 
minations (every four to six hours). 
Control of carbohydrate intake, ad- 
ministration of insulin injection, 
maintenance of sodium and water 
balance, and resolution of associated 
precipitating factors such as sepsis — 
are essential in controlling blood glu- >: 
cose levels following thermal injury. _ 


Case 3.—Osmotic Diuresis Secondary to 


Hyperalimentation.—This 31-year-old man _ e 


was essentially in good health until he sus- 
tained 74% total body surface burns in a 
house fire. He was resuscitated without’. 
difficulty, and was transferred to this insti- 
tute in the second postburn week. On a 
mission, his right lower leg appeared swol- 
len and was cool. Exploration revealed 
necrosis of the anterior and posterior com- 
partmental muscles, and a right knee*d 
articulation was performed. He develope 
pneumonia and required tracheostomy an 
mechanical ventilatory support. A feeding 
gastrostomy was inserted under local anes- 
thesia for nutritional support. On the 40th 
postburn day, his burn wounds were heal- : 
ing, and he required only intermittent res- 
piratory support. He received both g: 
trostomy and intravenous feedings, a 
while receiving supracalorie feedings, | 
urine output increased to 6,000 ml/day. 
rum sodium concentration rose from: 
mEq/liter on the 38th postburn day te a 
high of 156 mEq/liter on the 43rd postburn 
day (Fig 2). With the vigorous hyperali- 
mentation, his blood urea nitrogen (BUN) 
level rose to 33 mg/100 ml, his blood: ghi 
cose to 300 mg/100 ml, and his urine so- 
dium increased to 85 mEq/24 hr. The total 
urine urea nitrogen exceeded 20. mg/d: 
and fractional urine sugar varied betw 

1+ and 4+ by glucose oxidase reactii 

that time, the amino acid solutions ha 


creased gradoally, b blood elucse re’ 


coe State/ Warden 





“Case 4 oe 
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1.6 

1.0 


Urinary Sodium 
mEq/Volume 


1.035 


1.030. 
: Specific Gravity 
intake 6 1.025. 


_Liters/Day To 


1.015 


160 


60 140 


Urine 120 
Output 
mi/hr 100 


80 
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Serum Sodium 145 
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135 60 Vasopressin injec 


asopressin Injectiong, ea 10 Units Intramuscula’ 
45 678 910 11 1213 14 15 16 1234567894 
Postburn Day Hours Studied 


Fig 3.—Defect in osmotic regulation corrected with vasopressin Fig 4.—Urinary response to vasopressin injection. 
jeton, 


i 1.010 
Weight, re renee. 
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Table 3.—-Substrate Diuresis With No Significant Response to 
Exogenous Pitressin 


Following Vasopressin 
Injection (10 Units 
Control intramuscularly) 


Urine flow (ml/min) 
Urine osmolality 
: Osmotic clearance (Cosa) 
Free water clearance (Ch:0) 
“Tubular reabsorption (Tc-H20) 
-Serum sodium (Na [mEq/liter]) 


Table 4.—Evaluation of Hypernatremic States in. $ 
Thermally Injured Patients * i 


Normal Inadequate Solute ie 
Burn Replacement Diuresis Sepsis 


Weight 

Sodium 

BUN 

Glucose 

Blood volume 
‘Urine volume — 
‘Urine sodium 
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Solute Diuresismmmny 


Increased Wate ‘Loss 


Fig 6.—Cause of increased water loss in sepsis. 


Å treatment of Sepsis 
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123456789 10 11 12 
Postburn Day 


~ Fig 5.—Patient with fever and septicemia. 


/100 ml, and glucosuria was 

neomitantly, urine urea nitrogen 

ell to below 10 gm/24 hr. Body 

stabilized at 61 kg, and the urine 

t ecreased associated with a de- 

rine sodium excretion. With con- 

is patient’s urine solute load, ad- 

nal glucose calories were administered 

-amino acids subsequently infused 
10 difficulty. 

injured man has a wide toler- 

r both solute and water loads, 

ith normal renal function can 

between 1,200 and 1,600 

with as little as 1,200 ml 

h as 16 liters of water per 

he breakdown of body tis- 

injury, the renal solute 

and the administration 

‘nitrogen substrates by 

nteral alimentation 


related to both glucose and nitrogen 
excretion and was controlled by re- 
moving the protein substrate in the 
parenteral feedings and preventing 
glucosuria. Comatose patients or 
those who, like our patient, are unable 
to respend to their thirst stimulus are 
particularly prone to hypernatremia 
and serum electrolyte concentrations 
must be frequently monitored. 

CasE 4.—Defect in Osmotic Regulation.— 
This 22-year-old healthy woman sustained 
68% total body surface burns. She had no 
history of renal or neurologic disorders. On 
the sixth postburn day, her fluid intake 
consisted of 6,470 ml of 5% dextrose in wa- 
ter with a urinary output of 2,478 ml (Fig 
3). Serum sodium level at that time was 144 
mEq/liter but on subsequent days rose to 
147 mEq/liter in spite of an increase in 
parenterally administered fluid. On the 
eighth postburn day, over 10 liters of fluid 
were administered and she responded with 


increased urinary” epee with specific 


tinued to have a large urinary output. She 
excreted large volumes of dilute urine in 
the presence of serum hypertonicity, and 
antidiuretic hormone (ADH) was adminis 
tered to evaluate osmotic regulation 
intravenous fluids infused ata constan 
rate, vasopressin injection (Pitressin) (10 
units intramuscularly) was administered. 
The patient’s urine was then concentrate 
to a specific gravity of 1.034, decreased 
volume of output, and corrected ser 
dium (Fig 4). As a result of this.i 
vasopressin injection (10 units) W adm 
istered every six hours to aid osmo 

lation and maintain isotonicit 7 
fluids. On the 15th postburn day, her seru 
sodium values were within normal 1 
and subsequently she maintained normal 
concentration of the serum sodium witho 
the administration of ADH. 

Body fluid tonicity is regulate 
by ADH, with major stimuli 
plasma crystalloid osmotic pres 
plasma volume, and afferent imp 
from various parts of the body. 

In the critically ill patient, 
factors may contribute to abno) 
function of the ADH mechanism. 


may affect normal function of hypo- =: 
thalmic centers and hence result in: 
abnormal pituitary function. In n 
mal subjects, the osmotic threshol 
for ADH release is significantly ele 
vated by the administration of co 
sone,” and this may play a signifi 

role in osmotic readjustment in 
seriously burned patient. It has 
cently been reported that sepsis may 
result in disturbance of the ADH 
mechanism, resulting in a diuresis 
which is related to a defect in osm 
regulation. In this patient, adm 
tration of exogenous ADH ec 
body. fluid tonicity and hyp rn 
mia. Once correckod, i the “ 








21-year-old. man 







e inhalation i injury. He received 6 
s of dextrose in water per day fol- 
> initial 48-hour period of resusci- 
s hypernatremia on. the second 
n day corrected with the adminis- 
‘ation of electrolyte-free water, and he 
ntained a urine output-of 1,500 to 3,500 
ay (Fig 5). On the second postburn 
day, coffee-ground material was aspirated 
from his. nasogastric tube and on subse- 
quent days guaiac-positive stools were 
resent. Pneumonia was demonstrated on 
‘chest. roentgenograms on the fifth post- 
- burn day, and the persistent gastrointesti- 
nal bleeding was treated with nasogastric 
decompression, iced saline lavage, and se- 
‘dation. On the sixth postburn day, the se- 
rum sodium concentration was 152 mEq/ 
liter, and, despite large volumes of paren- 
teral fluid, the serum sodium level re- 
mained elevated. On the ninth postburn 
day, serum sodium was 158 mEq/liter, se- 
rum osmolality 334, BUN 31 mg/100 ml, 
‘and urine osmolality 569. To evaluate os- 
‘motie. concentrating capacity of the kid- 
ney, trial therapy with vasopressin injec- 
tion (1Qunits) was given without dramatic 
alteration in urine volume or osmolality 
(Table 3). With the administration of ap- 
propriate antibiotics, the patient’s sepsis 
resolved; the associated gastrointestinal 
bleeding ceased, and his elevated tempera- 
‘ture and ventilatory status approached 
ormal. The gastrointestinal tract was 
cleared of old blood to prevent absorption 
of nitrogenous substances which were con- 
„tributing to the urea solute load. Protein 
hydrolysate, which had been administered 
(as an amino acid source during the paren- 
teral feedings, was omitted from the intra- 
venous nutritional solutions and the pa- 
tient maintained on a large intake of 
‘carbohydrate with no amino acids in the 
_ diet. Insulin injection was administered to 
“maintain a blood glucose concentration be- 
low 200 mg/100 ml to prevent glucosuria 
and associated osmotic diuresis. While on 
the high dextrose infusion, the patient’s 

sodium level returned from 158 to 144 
‘mEq/liter and the BUN decreased to nor- 
mal. After fluid and electrolyte balance 
had been reestablished, protein hydroly- 
“sate was gradually added to his daily in- 
| travenous feedings without complication. 






























































- Sepsis in the burn wound or else- 
_ where may accentuate the hyper- 
eatabolism that results in massive 
breakdown | of lean body tissue. The 
catabolism of fat and glycogen. does 
roduce osmotically active sub- 
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which has an osmotic loweriiig: et 
fect, is produced. On the other hand, 2 
‘the breakdown of protein (lean body — 


58% “total body surface burns 


Seancen, I tead, “metabolic water,” 






mass) results in the liberation of os- 
motically active substances which in- 
creases total body osmolality unless 
excreted by the kidney. Catabolism of 
1.2 kg of lean body tissue (which is 
equivalent to 0.3 kg of protein) pro- 
duces 1,300 utilizable calories, 1,000 
ml water, and 1,450 mOsm." 

Sepsis not only increases tissue de- 
struction per se, elevating solute load, 
but, by virtue of associated hypovo- 
lemia, limits its excretion.’ With ele- 
vation of body temperature, there is 
increased evaporative water loss, and 
additional respiratory water losses 
may occur due to hyperventilation 
which frequently accompanies sepsis 
(Fig 6). 

In accord with the earlier work of 
Hinton and associates," protein 
was eliminated from the parenteral 
diet, and hypertonic glucose and insu- 
lin injection were administered until 
BUN level returned to normal. This 
regimen presumably decreases gluco- 
neogenesis and limits the conversion 
of amino acid substrate to urea, thus 
decreasing total urea production and 
excretion. 


Comment 


Inadequate replacement of water 
loss was the physiologic basis of the 
hypernatremia in all of these pa- 
tients, though the mechanism of wa- 
ter loss varied. As can be seen in 
Table 2, the patients most likely to 
develop hypernatremia were those 
with extensive burns. Insufficient re- 
placement of evaporative water loss 
was the most frequent cause of hy- 
pernatremia, occurring in 31 or 60.8% 
of these patients, and this can be 
minimized by use of the formula pre- 
sented herein to estimate insensible 
fluid loss which should. be replaced by 
administration of electrolyte-free wa- 
ter. Although a principle cause has 
been assigned each case, in all but 
those patients with simple under- 
replacement of evaporative water 
loss, a diuresis coexisted with ele- 
vated insensible losses. Correction of 
the defect in water reabsorption was 
required in addition to increased wa- 
ter administration (administration of 


5 vasopressin injec 
and reduction of 


to normal. 


- ite a et 














ment of coexisting sepsis m 
remainder). 

Following the initial 48-hour 
burn period of resuscitation, uri 
output is an unreliable g 
adequacy of hydration, as e 
fied by the fact that each of 
ample cases excreted in ex 
1,500 ml of urine on the day w 
their highest serum sodium concet 
tration was recorded. The me 
ment of serum sodium concentr: 
is not only a means of diagno 
hydration but a guide for pl 
and following successful fluid. 
ment. Other useful laboratory 
dexes of the state of hyäration 
guides of therapy inelude tł 
weight change (an easily. obt ; 
but frequently overlooked. me: 
ment), serum and urine urea nitro- 
gen concentrations, serum and urine 
glucose concentrations, the 
and output record, clinical exami 
tion, and blood volume measureme 
(Table 3). 

Respiratory water loge has. 
noted to comprise a small frac 
total insensible water loss, and BÜ 
was the case in these patients. By 
culation, however, it has been. de 
mined that respiratory water losse 
in excess of 2 liters/day could occu 
a febrile, markedly hyperventilatin 
patient with a tracheostomy, as occa 
sionally seen on the burn ward. Such 
should be borne in mind in any pa- 
tient with hypernatremia, and re- 
placement fluids mee “acco 
ingly. 

Sodium loading during resu: 
tion was excluded as a cause of 
natremia in these patiénts, but r 
studies of hypertonic saline solutio 
burn resuscitation report elev 
of serum sodium concentrations: 
high as 170 mEq/liter within the firs 
week postburn, and this may beco: 
a more frequently encountered ca 
of hypernatremia. In such patie 
primary water deficit does not : 
and treatment consists of adm 
tration of sufficient water to re 
water losses, while renal sodium 
cretion returns the total body 





















































































































































terminations should be obtained i in. 


takes can be safely administered to 
these patients provided the formulas 
ave no more than 1 calorie/ml of wa- 
` the total glucose and protein 
is modestly initiated and gradu- 
increased, and appropriate clini- 
and laboratory monitoring is car- 
out. Exogenous salt loading is 
itributing factor in those pa- 
eceiving tube feedings, and 
in these feedings should be 
zed. If, in the course of 
ie diuresis, salt losses have 
total body sodium may be 





pruit D, Malten KE: The regenera- 
tel the water vapour loss of 
Dermatologica 






































er d skin. 
5-123, 
arrison SIN, et al: The relationship 
nergy metabolism and water loss 
ization in severely burned pa- 
urg ery 56:203-211, 1964. 
awacki BE, DiVincenti FC, Mon- 
A: The effect of topical Sulfamylon 
i nsensible weight loss of burn pa- 
M dan Surg 169: Maa, 1969. 
Allison SP Hinton P, Chamberlain 
Intravenous glucose tolerance, insulin, 
and free fatty acid levels in burned pa- 
ents. Lancet 2:1113-1116, 1968. 
Porte D, et al: The effect of epineph- 


Tom A MONORIEF, MD, Charleston, SC: 
We try to teach residents in caring for 
urned patients that the serum sodium 
concentration is the single most important 
neasurement that we can make because it 
‘ig really the only way in which one can fol- 
low the state of hydration of the patient as 
“Dr. Warden has so clearly pointed out. 
‘The level of 135 or 140 mEq is true if the 
patient i is being resuscitated with Ringer’s 
ë solution which Dr. Pruitt uses with 
oncentration. of 130 mEq/liter. 
however, onei is using some other sub- 
dra he me tieit or resusci- 








se patients. Supranormal caloric -~ 


uent serum and urinary electrolyte a tration toa level below 145 Sep = 
In patients i in whom the osmotic diur- > 
ble 4). Prima def 

sorption, as mediated by ADH, are 


esis is seeondary to- hyperglycemia, 
correction of the hyperglycemia may 
be accompanied by a slight further 
rise in serum sodium, as seen in case 
3. This serum sodium rise with treat- 
ment is due to intercompartmental 
water shifts and does not indicate a 
misdiagnosis or failure of therapy, 
and if insensible water losses are ade- 
quately replaced, will be followed by 
a return of sodium concentration to 
normal. 

As noted above, hypernatremia in 
the patient with sepsis is often the re- 
sult of increased water loss by several 
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Discussion 


were resuscitated with a combination of 
normal saline and dextran 75 in saline. 
Some of these patients had serum sodium 
levels in the range of 195 mEq/liter. Thus, 
it will depend upon the type of sodium so- 
lution given to these patients, But if one 
uses Ringer’s lactate, as most of us I think 
do now, certainly the level of 135 mEq/liter 
is the accurate level. 

I would like to ask Dr. Pruitt if all of 
these patients were treated with mafenide 
acetate (Sulfamylon Acetate), as I suspect 
they were, and if so, how much did the os- 
motie diuresis of the mafenide contrib- 
ute to the dehydration that some of these 
displayed? 


Also, was he able to correlate specific 
Bebe gravity of the urine with some of the aber- 
rations in hydration « : 








A you know, 3 we have been taught | in the 








tients? 

























rare with only two of these 51 pa- 
tients so classified. The contribution 
of ADH deficit to diuresis in patients 
in whom other causes can be excluded 
can be assessed by the vasopressin- 

injection test as illustrated in case 5. 
The septic patient may, in addition, 
be hypovolemic and treatment must 
therefore include not only electrolyte- 
free administration to restore sodium _ 
concentration to normal but other. 
fluids to restore blood volume.” 
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past that specific gravity of the urine is i 
one way we could tell whether the patient > 
was dehydrated. If they were dry, the spe: 

cific gravity would go up and the volume.go 
down. However, with an osmotic load such 

as that, the specific gravity stays up, and 

the volume stays up, and thus you can't use 
specific gravity as an index. 

I am glad he said that the problem of 
sepsis is a very complicated one. I was hope p 
ing he was going to give us the exact ex- 
planation of why sepsis accentuates this a 
problem. Be 

Jerry Suucx, MD, Albuquerque, NM: = 
All of us who treat significant numbers of. © 
burn patients run into similar difficul- 
ties with the serum sodium meentration. | 


y ium relationships i in the patients : 


“am particularly interested in 


dividuals who received intravenous 


ion or have required insulin injection 
erglycemia. I have seen the serum 
um fall from 4.7 to 1.7 mEq/liter 
ing to correct hyperglycemia of 
mous nutrition with insulin. 

e had the misfortune of receiving a 
ent on the fourth postburn day with a 
um sodium level of 180 mEq/liter; the 

as inadequately resuscitated. She 

ito the first classification that was 

Dr. Warden’s paper. The child was 

sing and had very little urinary out- 

'e felt that peritoneal dialysis was 

ed to correct the electrolyte problem. 

‘know, the dialysis fluid contains 

ng/100 ml sugar. Using peritoneal 

, we were able to correct the hyper- 

ia, but the difficulty in handling 

drate in this small patient resulted 

ood glucose of 800 mg/100 ml. We 

enly had a case of so-called burn 
pseudodiabetes on our hands. 

ieve this paper points out in a very 

ized way the types of hypernatremic 

ns one can anticipate in the burned 

patient. The suggestions for correction 
re most helpful. 

; Prut: I would like to thank the dis- 

ants and answer their questions in 


ogenous salt-loading, either due to the 


contain high odium concentrations, and, e. 


of course, part of the therapy of. hyper- 


natremia in patients receiving such fluids’ 
or diets would be to discontinue such salt 


loading. Dr. Moncrief is certainly correct 
that our patients are largely resuscitated 
with lactated Ringer’s and that other re- 
suscitation regimens employ fluids with 
higher sodium concentrations. In fact, 
burn patients receiving hypertonic salt so- 
lutions for resuscitation have been re- 
ported to have serum sodium concentra- 
tions as high as 170 mEq/liter during the 
early postburn period. In our study, we ex- 
cluded patients receiving hypertonic resus- 
citation fluids. The normal serum sodium 
concentration in our laboratory is between 
132 and 138 mEq/liter, and we chose 145 
mEq/liter as our criterion for hyper- 
natremia because that represents an ap- 
proximate 5% decrease in total body water. 

Mafenide acetate may contribute to the 
osmotic load in those patients with the so- 
lute diuresis, but it is of very minimal im- 
portance compared to the excessive urea 
and/or glucose loads, as in patients 3 and 
4, which Dr. Warden described. 

There is in general a poor correlation be- 
tween urine volume and urinary specific 
gravity in these patients, and urinary spe 
cific gravity is not a reliable clinical guide. 
Urinary specific gravity may be relatively 
high in those patients with solute diuresis 
and low in those patients with sepsis or de- 


loss. ee 
"Regaing D Dr. = ques 


tial salt loading and urinary 
did measure sizable salt loss 
burn wound per se, but thes 
unpredictable. 

We have had no partion 
potassium changes in these 
burn patient excretes surpri 
potassium loads, and these lo 
to be replaced sometimes wi 
200 mEq or more of potassiu: 
one treats hyperglycemia by 
tion of insulin, potassium 
enter cells, but one should | 
amount of potassium adminis 
vent hypokalemia. 

In conclusion, I want. to em 
the burn patient is really së 
velop hypernatremia because 
to maximum water loss th 
routes, such as evaporative 
wound and urinary by solute 
the presence of stimuli form 
dium conservation due to vol 
and the elevation of serum: corti 
levels. i 




































































Mine 1966 a total of 130 gastric bypasses 
and 56 gastroplasties were performed for 
control of severe exogenous obesity. Gastric 
bypass. excludes the distal 90% of stomach 
and establishes gastrointestinal continuity 
rough short-limb retrocolic gastroenter- 
ostomy. Gastroplasty maintains continuity 
of stomach through greater curvature tube 
to 1.5.cm in diameter. Both provide ex- 
tremely small proximal stomach pouches as 
reservoir, which empties slowly through a 
snug | outlet into distal gastrointestinal tract. 
‘Gastric bypass provides added deterent of 
dumping when ‘excessive carbohydrate-rich 
foods are: ingested. 
While both were effective in producing 
ight loss, gastric bypass was associated 
more progressive and sustained weight 
tion. Overall mortality was 4.6% for 
stric bypass and 2% for gastroplasty. This 
rtality occurred in the first three years of 
year experience. Both operations can 
‘performed within acceptable limits 
ality and morbidity, and neither has 
llowed: by long-term complications 
jated with various intestinal short-cir- 
iting procedures. 








evere exogenous obesity and its 
_ treatment have been the subject 
; medical controversy for several 
centuries. The classic description of 
“morbid obesity, respiratory insuffi- 
jency, and resulting stupor was ex- 
pertly portrayed by Charles Dickens 
n the Pickwick Papers. More recent- 
ly the Framingham Study has shown 
that obese individuals are at signifi- 
-eant risk from sudden death, while 
other data have linked overweight 
: leath from coronary occlusion.’” 

‘These reports come as no surprise to 
hysicians who have suggested for 
years that overeating may be lethal. 
An feet the Prader-Willi syndrome of 
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hypotonia, hypomentia and, hyper- 
phagia is a dramatic example of the 
lethal possibilities of food, since the 
oldest reported individual afflicted 
with this syndrome died at age 43.* 
Morbid obesity is a problem which af- 
fects not only the psyche but leads to 
changes in body functions, increased 
risk of certain diseases such as diabe- 
tes, and produces detrimental effects 
on established diseases. 

Varied methods have been used to 
treat severe exogenous obesity. Psy- 
chiatric counseling, though successful 
in some instances, has largely been a 
failure due to the inability of the psy- 
chiatrist to change the patient’s im- 
age of himself as a huge grotesque 
creature. In fact, Stunkard, Levine, 
and Fox have reported that TOPS 
(Take Off Pounds Sensibly) is just as 
effective as any form of psychiatric 
counseling.’ This organization em- 
phasizes the change in patient image 
with weight loss and provides re- 
wards for those who are successful in 
their efforts at weight loss. 

Supervised fasting has been at- 
tempted repeatedly in the treatment 
of morbid obesity. However, most pa- 
tients regain their weight even after 
extensive fasts when they are re- 
leased from hospital confinement. In 
fact, after one year fully 80% of those 
observed had either equaled or ex- 
ceeded their prefast weight, In addi- 
tion, Drenick has called attention to 
the unfavorable side effects of pro- 
longed fasting, especially severe de- 
pression, suicidal tendencies, and 
other frank psychoses.’ 

Surgeons have been involved in the 
treatment of severe obesity for ap- 
proximately 20 years. In 1954 Kremen 
et al proposed an experimental surgi- 
eal model for producing weight loss 
safely. The procedure consisted of a 
90% jejuno-ileal bypass with end-to- 


end anastomosis 4.em from the ileoce- 
eal valve. The bypassed small bowel - 
- was anastomosed to the ascending co- i 








-those operations a oe ‘the 5 
ileocecal valve have proved to be ún- _ 
‘safe in most patients and end-to- _ 
side anastomoses are ineffective i po 
others.”* 








Operative Procedure 


The observation that extensive gastric 
resection with a Billroth II anastomosis 
will produce weight loss triggered our in- | 
terest in gastric procedures to control mor- ae 
bid obesity in 1966. The initial procedure, 
gastric bypass, is shown in Fig 1. This op- 
eration is basically a 90% gastric exclusion. 
procedure, with continuity reestablished. . 
through a retrocolic gastroenterostomy.. o". 
The ligament of Treitz must be divided in. 
order to allow a short proximal loop gastro > 
enterostomy. The mesocolon is sutured to. 
the stomach pouch above the anastomosis 
to prevent obstruction of the gastroenter- 
ostomy, and the excluded segment of stom- : 
ach is tacked to the proximal pouch with ee 
nonabsorbable suture material. ey 

This operation provides a small gastric : 
reservoir with a gastroenterostomy 1.5 to 
2.0 cm in diameter. Mechanically, the pro- 
cedure severely limits food intake and de- 
lays gastric emptying, so that the patien' 
experiences a feeling of satiety after 
small meal. In addition, carbohydrate,rich. 
fluids, such as milk shakes, empty rapidly 
into the small bowel and may produce 
symptoms of dumping. 

The gastric bypass is a lengthy under- 
taking in the usual obese patient; there- 
fore, a simpler procedure which shortened 
operating and anesthesia times was de- 
veloped. The gastroplasty, shown in Fig., 
2, represents an attempt to provide a 
small upper gastric remnant with: a: ae 
narrow channel between the upper. and = = 
lower gastric pouches without the con- oo 
struction of a formal anastomosis. The 
stomach is divided from lesser to greater. 
curvature with an intestinal stapler leav- 
ing only a 1.0- to 1.5-em channel between 
the upper and lower gastric pouches. The: 
free edges of the stomach are oversewn 
with 3/0 silk Lembert sutures and gastros- 
tomies are placed in the upper and lower . 
pouches. s 























Results 


The results of our early experience 
with gastric surgery for obesity are 
shown in Table 1. The data indicate 
that gastric. bypass is more effective 
in he control F f obesity than the 





Fig 1.—Gastric bypass consists of 90% gastric exclusion, with gas- 
trointestinal continuity reestablished through retrocolic gastroenter- 
ostomy. Mesocolon is sutured to proximal pouch above anasto- 
mosis, and distal pouch is anchored to anterior wall of proximal 


stomach. 


ZA Pavlov Pouch 
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Two-Thirds Gastric Bypass 


z 








Two-Thirds Gastric Resection 
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Fig 3.—Gastric secretory studies on four groups of dogs demonstrate that two-thirds gas- 
tric bypass compares favorably to two-thirds gastric resection in diminishing acid secretory 


response to test meal. 


gastroplasty. 

A summary of the complications is 
shown in Table 2. The high rate of 
_ wound infection is what one would 
expect in patients with excessive 
subcutaneous adipose tissue. Gastro- 
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plasty patients exhibited significant 
postoperative difficulties with stomal 
dysfunction. 

The mortality represents our early 
experience. There have been no 
deaths from gastric bypass since July 





Fig 2.—Gastroplasty furnishes small gastric pouch with 1.5-em 
greater curvature channel maintaining gastrointestinal continuity. 
Distal gastrostomy is mandatory primarily for feeding should chan- 
nel become obstructed due to postoperative edema. 


1969. Our overall mortality for 185 
gastric procedures performed to date 
is 3.8%. 


Comment 


Various operative procedures have 
been advanced for the surgical con- 
trol of morbid obesity. These intesti- 
nal short circuits or gastric proce- 
dures are based upon the natural 
course of events following such dis- 
asters as superior mesenteric artery 
occlusion, extensive small bowel re- 
section, or overzealous gastric resec- 
tion for duodenal ulcer. 

It seems evident, both from animal 
studies and patient experiences, that 
the ileocecal valve is essential to pro- 
vide a check on the deleterious side 
effects of intestinal bypass, which 
may include dehydration, diarrhea, 
interference with absorption of fat, 
vitamin B,,, cholesterol, and calcium, 
and a variety of electrolyte abnormal- 
ities." Drenick et al have reported 
fatty degeneration of the liver, bile 
duct proliferation, and massive he- 
patic necrosis as a result of intestinal 
bypass for obesity. It was primarily 
because of the possibility of the above 
mentioned metabolic eomplications 
that we turned to gastric procedures 
to control obesity. 

In effect, gastric bypass produces a 
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Fig 4.—Postoperative barium meal in suc- 
cessful gastroplasty demonstrates small up- 
per pouch and patent, but narrow, greater 
curvature channel. 





Fig 5.—Postoperative barium meal in un- 


successful gastroplasty demonstrates 
greatly distended proximal pouch and wid- 
ened greater curvature channel. 


90% exclusion and raised the possi- 
bility of substituting stomal ulcera- 
tion for morbid obesity. Extensive 
animal experiments by Mason and 
Ito demonstrated that exclusion pro- 
cedures above 50% did not result in 
significant ulcer formation. Gastric 
secretory studies have demonstrated 
that two-thirds gastric bypass is at 
least as effective in the control of acid 
secretion as a two-thirds gastric re- 
section’ (Fig 3). These experimental 
observations have been borne out in 
patient experience, since we have en- 
countered only two instances of mar- 
ginal ulcer in 130 gastric bypass pro- 
cedures for obesity. 

While most gastric bypass patients 
complain of epigastric fullness in the 
early postoperative period, almost all 
adjust to their limited food intake 
within a short period of time. There 
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Fig 6.—Preoperative (left) and 16 months postoperative (right) appearance of 20-year-old 
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woman referred initially with severe psychosis. At time of second photograph, patient was 
not under psychiatric care and had resumed full-time college studies. 


has been negligible incidence of 
diarrhea and experimental data pre- 
viously reported indicate that gastric 
bypass in dogs does not interrupt 
vagal stimulation of pancreatic secre- 
tion although it does decrease pan- 
creatic enzyme secretion of approxi- 
mately 30%." 

Liver biopsies taken at the time of 
initial surgery demonstrated fatty 
metamorphosis in all early cases. 
However, repeat biopsies during the 
follow-up period showed steady im- 
provement in liver architecture. 

The weight loss plateau to be 
achieved by any single patient cannot 
be predicted but to date only one of 
the gastric bypass patients has un- 
dergone reanastomosis. This was a 
25-year-old white man with a long- 
standing history of chronic pan- 
creatitis who successfully underwent 


gastric bypass, but suffered increas- 
ing bouts of severe pancreatitis. A 
95% pancreatectomy was performed 
and the patient’s weight decreased 
from 146.9 to 53.8 kg (325 to 119 Ib) 
within 12 months. After reestablish- 
ing gastric continuity with a gastro- 
gastrostomy, his weight increased to 
between 61.0 and 63.3 kg (135 to 140 
lb), which he has maintained for three 
years. 

The stomal revisions in the gastric 
bypass patients represent narrowing 
of the stoma in some of the early pa- 
tients once they had reached a weight 
plateau which we felt was unsatisfac- 
tory. Since these early revisions we 
have had to perform only three sto- 
mal revisions in 81 patients. 

The follow-up for gastroplasty pa- 
tients has not been as encouraging. It 
is evident that this procedure has not 
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Table 1.—Median Weight Loss in Initial 


Median Weight 


Gastric Bypass. 


Range (ib) 


Gastric Bypass 


r Reexploration to revise 


7 Anastomotic leak 
-= Died as result of surgery 


3 (Pulmonary 
embolus) 


(Gastrostomy 
leak) 


3 (Cardiac causes) 


only- been associated with less weight 
loss than gastric bypass but has been 

„associated with a greater incidence of 
„tomal dysfunction and revision be- 
fore any significant weight loss was 
achieved. It seems that the proximal 
~ pouch of the gastroplasty is prone to 

stretching (Fig 4 and 5) and in some 
_ instances the diameter of the channel 

has, been noted to increase in the 
jostoperative period. 

In addition, gastroplasty does not 
furnish the possibility for dumping 
with overeating or the use of exces- 
` sive glucose and high osmotic drinks. 
~The entire deterrence to overindul- 
gence is therefore dependent upon 
the distensible proximal pouch and 
the greater eurvature gastric channel. 
“These mechanical advantages con- 
structed at the time of gastroplasty 
can be overcome by continuous intake 

smali amounts of food. Since this is 
he eating pattern of many of our pa- 
tients, we have ceased using gastro- 
plasty in the treatment of morbid 
obesity. 
Patient selection and meticulous 
_ attention to operative details and to 
_ preoperative and postoperative man- 
agement play a significant role in 
maintaining alow mortality and mor- 
bidity in gastric operations used to 

‘ontrol severe obesity. Our initial ex- 

rience was with older patients who 


uffered rom a moltiphiett of dis- 


eases. In general these individuals 
were referred because of complicat- 
ing disease such as recurrent respi- 
ratory insufficiency, angina, giant 
hernia, and degenerative arthritic 
disease. In addition, thromboembo- 
lism possibly secondary to increased 
serum free fatty acid levels was sus- 
pect in several of the early deaths. 
Prevention of excessive increase in 
serum free fatty acids through intra- 
venous glucose administration both 
during and after operation has vir- 
tually abolished this complication, al- 


Median Weight 
Loss (ib) 


po 49 Gastric Bypass aad 42 Gastroplasty Patien 


Gastroplasty 





fies a i 


though proof of this awaits a mi 
larger experience and may be 
cult to obtain. ee 
Criteria for patient. selection 
evolved as follows: patients mus 
below the age of 40, be twi 
weight as judged by height 
New York Life Insurance tat 
a documented failure to lose : 
under strict dietary control, | 
ject to no organic disease which 
duces exogenous obesity, such 
hypothyroidism or Cushing dise 
and be free of peptic ulcer dise 
history and barium meal. 
Psychiatric changes following 
cessful surgery have been gratifying. 
In general, if proper psycholog 
support is instituted early so tł 
patient develops a realistic ¢ 
tion for weight loss, the pati 
able to resume a useful role in s 
(Fig 6, left and right). 


This investigation was supported ini 
grant RR-59 from the General ‘Clinical Rese: 
Centers Program of the Division of Research 
sources, National Institutes of Health. : 
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Surgical Treatment of 


Morbid Obesity 


Sixteen Years of Experience 


J. Howard Payne, MD; Loren DeWind, MD; Carl E. Schwab, MD; 


William E. Kern, MD, Los Angeles 


Over a 16-year period, 165 intestinal 
shunts (12 jejunocolic and 153 jejunoileo) 
were performed. The last 140 patients re- 
ceived an end-to-side shunt using 14 inches 
(35.6 cm) of jejunum and 4 inches (10.2 cm) 
of ileum. The short- and long-term weight 
losses have been satisfactory. Only four jeju- 
noileo shunts have required restoration of 
continuity. Sixteen of the 165 have required 
revision of the bypass. Sequential liver 
biopsies tend to reveal an increase in fat in 
the early postoperative stages and an im- 
provement later. The overall mortality re- 
lated to the intestinal bypass was 6%. In 
view of the fact that criteria for selection of 
patients for intestinal shunt have remained 
rigid, we consider this mortality to be ac- 
ceptably iow. 


he purpose of this report is to 
bring up to date our experience 

and knowledge of the treatment of 
malnutritional morbid obesity in hu- 
mans. Two prior reports on this sub- 
ject were published by us in 1963" and 
1969.” There have been several other 
reports of significance on this subject 
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especially the fine work of S 

al.” ; 
When the masses of people in t 
world were undernourished, corp 
lence was the symbol of affluence and 
virility. Today, when food is much 
more abundant, obesity has become 
major health problem. Whate’ 

cause of obesity, it is probable 

in the majority of cases it is ca 
excessive food intake due to f 
eating habits—the “compulsive ; 
er.” We know that a reduction of. 
food intake leads to weight loss. Diets. 
are all the same no matter if they are. 
low in carbohydrates or fats; what 
really counts are the calories. Obesity. 
due to endocrine malfunction is ex- 
tremely unusual and it adds insignifi- 
cantly to the total of overweight per- 
sons. wae 


Indications 


Our indications for the surgical a 
proach have been modified since ow 
last report and are as follows: The pa 
tients must be at least 100 Ib (45.2 kg) 
overweight. They must have tried al- 
most all other forms of treatment and _ 


failed to maintain 
weight loss. 


Each patient must be emotional 


satisfactory 


well motivated, neither: hi 
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Fig 1.—Age groups, 16 to 57 years. 


venience of the drastic metabolic 
changes. Furthermore, they agree to 
undergo revision or restoration of in- 
testinal continuity if either becomes 
necessary. 

There are other indications that 
exist such as complications or dis- 
eases commonly associated with hy- 
perobesity, eg, hypertension, Pick- 
wickian syndrome, degenerative 
artpritis, menstrual disturbances, 
infertility, inability to care for body 
hygiene, diabetes, gout, venous stasis 
with edema, and ulceration. 


Material 


From 1956 to 1972, a total of 192 intesti- 
nal bypasses (shunts) of some variety have 
been done by us on 165 patients. The total 
weight of these patients was 50,760 lb 
(22,943 kg). The average weight of our pa- 
tients was 308 lb (138.7 kg). There were 127 
females and 38 males. The youngest was 16 
years old and the oldest 57 years old. The 
majority of our patients were white. It is 
interesting that the greatest number of 
patients coming to surgery were in the 25- 
to 89-year-age group (Fig 1). Apparently it 
took these patients this long to try the 
other methods to lose weight, only to fail 
before resorting to surgical treatment. 

In the past 16 years, we have used sev- 
eral different kinds of intestinal bypasses 
for the surgical treatment of uncontrolled 
obesity. There were 12 jejunocolic and 153 
jejunoileal bypasses of various lengths. 
However, the last 140 have been done 
exactly the same using 14 inches (35.6 em) 
of the proximal jejunum from the ligament 
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of Treitz and 4 inches (10.2 cm) of distal 
ileum. An end-to-side anastomosis was uti- 
lized. Eleven of the 165 patients had resto- 
ration to normal intestinal continuity, ei- 
ther by design or necessity. 

‘At a later date there have been three 
hysterectomies, six incisional hernio- 
plasties, eight cholecystectomies, removal 
of renal stones in three patients, one pan- 
niculectomy, three secondary wound clo- 
sures, and two resections of intussuscep- 
tion of the bypassed segment of the 
jejunum. 


Surgical Treatment 


The preoperative work-up is the same as 
has been reported previously,” with the ex- 
ception of the addition of a gallbladder dye 
study and an excretory urogram. ` 

The last 140 patients have had the same 
type of bypass (Fig 2). The proximal end of 
14 inches of the jejunum is anastomosed to 
the side of the ileum 4 inches from the 
ileocecal valve. Eleven of the 165 patients 
had restoration to normal intestinal conti- 
nuity. Seven of these were in our first 
group of jejunocolic shunts. This was a 
planned part of the original experiment. 
Only four patients required complete res- 
toration of intestinal continuity because of 
inability to maintain electrolyte balance 
except in hospital or because of an alarm- 
ing change in results of their liver function 
tests. 

Sixteen required revision of the shunt 
because of failure to lose an appropriate 
amount of weight. Of these 16, twelve re- 
quired resection of more jejunum because 
of elongation. Four were converted to end- 
to-end anastomosis again using 14 inches 
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414 Inches 
of Jejunum 





of Ileum 


Fig 2.—Type of intestinal bypass used in 
last 140 patients. The ostium of the anasto- 
mosis is placed end-to-side with the jeju- 
num, positioned in an isoperistaltic manner 
to minimize reflux. 


of jejunum and 4 inches of ileum. 

In the remaining jejunal shunt proce- 
dures, 15 inches (38.1 em) of jejunum and 8 
inches (20.3 em) of ileum were removed in 2 
patients; 15 inches of jejunum and 6 inches 
(15.2 cm) of ileum, 1; 15 inches of jejunum 
and 5 inches (12.7 cm) of ileum, 9; 14 inches 
(35.6 em) of jejunum and 8 inches of ileum, 
i 


We have not operated on any patients in 


the manner described by Scott et al,’ ie, 
30.5 cm of jejunum plus 12 inches of ileum 
with an end-to-end anastomosis. Their re- 
sults are being observed with intense in- 
terest. Scott’s et al criticism of our pro- 
cedure because of regurgitation into the 
bypassed segment may not be valid. It 
must be remembered that we arrived at 
our present procedure after 16 years with 
full knowledge that there would be some 
regurgitation. Some regurgitation may ac- 
count for the fact that we have not dem- 
onstrated any vitamin B,, deficiency. We 
have not observed any signs of symptoms 
to suggest the “blind loop syndrome.” 

Also, with the jejunoileal end-to-side 
anastomosis, there is no possibility of 
regurgitation of colon content into the 
small bowel. 

It has been possible to do several addi- 
tional surgical procedures at the time of 
the initial procedure. There have been 2 
cholecystectomies, 91 appendectomies, 138 
liver biopsies, 37 hysterectomies, 10 umbili- 
cal hernioplasties, and 2 incisional hernio- 
plasties. 


Electrolytes 


The electrolyte, cholesterol, hemat- 
ocrit, hemoglobin, and iron levels are 
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the same as reported in 1969.2 — 
Most patients require potassium sup- 


- plementation in one form or another. 


Carbohydrate Metabolism 


We have not noted any difference 
in the effect of the jejunoileal bypass 
since our last review.’ All patients 
with high glucose levels during preop- 
erative studies have a very definite 
and unequivocal flattening of the 
curve. This change is noted very early 
in the postoperative period. 


Weight Loss 


Weare very satisfied with the aver- 
age short- and long-term weight loss 
(Fig 3), which is as follows: first six 
months, 10.95 lb (49.3 kg); second six 
months, 6.02 lb (2.7 kg); one year, 8.10 
lb (8.7 kg); two years, 4.60 lb (2.1 kg); 
three years, 2.20 lb (1.0 kg); four 
years, 0.75 lb (0.3 kg). Our goals have 
changed. The effort is to reduce the 
patient to a safe level and insure 
against weight gain. Inability to 
maintain weight loss is the “Achilles 
heel” of other methods of weight con- 
trol. 


Morbidity 


Expected but controllable problems 
of the intestinal bypass are hypoka- 
lemia, diarrhea, anal pain with he- 
morrhoids, ease of fatigue, thirst, and 
nausea. 

Other hazards of the bypass which 
have occurred but were controlled are 
renal calculi, acute cholecystitis with 
cholelithiasis, one stress gastric ul- 
cer with bleeding, one duodenal ulcer 
which responded to medical manage- 
ment, and several patients with poly- 
arthritis. 

Problems of the intestinal bypass 
that may require revision or restora- 
tion of normal intestinal continuity 
do occur. These are uncontrolled nau- 
sea, vomiting leading to anorexia, 
intolerable liver impairment, uncon- 
trolled hypokalemia by orally ad- 
ministered supplements requiring 
hospitalization, and progressive renal 


tubular acidosis. 


Mortality 


Deaths from all causes in this 
group of 16 patients are as follows: 
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Fig 3.—Long- and short-term weight loss patterns. 


hepatic failure, five; pulmonary embo- 
lism, three; cardiac failure, three; 
hemorrhagic pancreatitis, one; carci- 
noma of the breast, one; electrolyte 
imbalance (following renal surgery), 
one; myasthenia gravis, one; and re- 
nal tubular acidosis, one. 

One patient was lost to follow-up; 
however, a coroner’s report listed 
chlorpromazine hydrochloride (Thora- 
zine) intoxication as the cause of 
death. Another male patient moved 
out of the city, became an alcoholic, 
and died of liver failure. No autop- 
sy was permitted. Acute gangrenous 
cholecystitis with choledocal lithi- 
asis with complete obstruction devel- 
oped in another patient. The gall- 
bladder and common duct stones were 
removed, but she died in hepatic fail- 
ure despite all efforts to save her. Two 
other patients returned to their out- 
of-town residences under their local 
physicians’ care, who reported that 
deaths were due to hepatic failure. 
There was no documentation of the 
causes of their deaths but these two 
patients are included in the hepat- 
ic failure group. These same liver 
changes occur in patients who lose 
weight by dieting. 

Three patients died in the hospital 
from cardiac causes. One, a 33-year- 
old man, 5 feet 10 inches (175 em) tall, 
and weighing 278 kg, died on his 
ninth postoperative day. Autopsy sur- 
geon’s conclusions were 


Coronary thrombosis and occlusion of the 
anterior descending branch. The findings 
with marked pulmonary edema, without 
evidence of pneumonia, indicate that death 
occurred suddenly. There is no evidence 
that the postoperative state was directly 
related to the patient’s death. 


The second cardiac death was of a 
39-year-old man who weighed 174.9 
kg and had surgery May 15, 1967. He 
had angina for five years and a myo- 
cardial infarction 2% years prior to 
surgery. He also had involvement of 
the atrioventricular node with a first 
degree atrioventricular block. At 
times he had a second degree atrio- 
ventricular block with Wenckebach 
phenomenon. He had diastolic hyper- 
tension for 16 years. His blood pres- 
sure was 170/120 mm Hg even while 
on what was considered a maximum 
antihypertensive regimen. With this 
past history and findings, we felt he 
was an above average surgical risk. 
This patient died on the seventh post- 
operative day. Necropsy revealed 
acute myocardial infarction. 

The third myocardial death was of 
33-year-old man weighing 398 lb 
(179.9 kg) and standing 6 feet 8 in- 
ches (203.1 cm) tall. Laboratory tests 
revealed a type 4 hyperlipidemia. On 
the sixth postoperative day, he was 
returned to the operating room for 
secondary wound closure produced by 
the patient’s total lack of cooperation 
in regard to oral water intake. At the 
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Fig 4.—Essentially normal liver at time of 


initial shunt (case 17, hematoxylin-eosin, 
x 150). 


sin, X 150). 


time of the secondary surgical oper- 
ation, 2,800 ml of fluid was aspirated 
from the small bowel. The clinical 
diagnosis of the cause of his death 
was myocardial infarction in the im- 
mediate postoperative period. No au- 
topsy was permitted. 

Two of the three cases of listed pul- 
monary emboli were documented by 
necropsy. The third was a fairly cer- 
tain clinical diagnosis. 

We have no logical explanation for 
the cause of the fatal case of acute 
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Fig 6.—Seven years after procedure, liver is essentially normal (case 17, hematoxylin-eo- 


hemorrhagic pancreatitis. 

Because of the patient’s enormous 
size (5 feet 2 inches [157.4 em], 349 lb 
[157.7 kg]), the carcinoma of the 
breast was not discovered until after 
a significant weight loss. Unfortu- 
nately, the lesion was advanced with 
distant metastasis at the time of 
diagnosis. 

The death due to electrolyte im- 
balance following removal of renal 
stones resulted from failure to under- 
stand the fragile metabolic state of 


the patient during the initial rapid 
weight loss. 

The diagnoses of myasthenia gra- 
vis and renal tubular acidosis were 
made at necropsy. However, these 
deaths must be included because the 
intestinal bypass may have been re- 
sponsible for the fatal result. 

The overall mortality was 9.7%. 
However, the mortality directly re- 
lated to the intestinal bypass was 6%. 
This figure we consider very accept- 
able ratewise in this group of obese 
patients with an average weight of 
308 lb (189.2 kg). 


Liver Changes 


In the overall evaluation of the in- 
testinal bypass in the control of mor- 
bid obesity, the effect on the liver has 
been of concern to many investiga- 
tors.** In order to provide informa- 
tion on this problem, we have ob- 
tained liver biopsy specimens from 
188 patients at the time the shunt 
was established. All but five of these 
patients demonstrated a significant 
degree of fatty infiltration of the 
liver. We have obtained sequential 
biopsy specimens at varying time in- 
tervals in 36 patients (2 to 133 
months). 

All biopsy specimens were exam- 
ined microscopically by a single indi- 
vidual (W.H.K.) and graded according 
to the degree of fatty and overall 
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morphological changes. Detailed cri- 
teria for this evaluation and an anal- 
ysis of this study will be published in 
a separate manuscript now in prepa- 
ration. 

We have attempted to correlate the 
degree of alteration in liver morphol- 
ogy with all standard liver function 
tests, amount and rapidity of weight 
loss, amount of overweight at the 
time the bypass was established, and 
by liver biopsy. No constant correla- 
tion was found with any of these 
tests except the liver biopsy. 

The response of the liver to the in- 
testinal bypass is variable and unpre- 
dictable. Our impressions at this time 
are inconclusive and the subject of 
continuing study. In the hyperobese 
state, the liver contains an excess 
amount of fat which is microscopic- 
ally identifiable. It appears that dur- 
ing the course of weight reduction, 
the fatty state of the liver does in- 
crease. The fatty infiltration is like- 
ly to increase if weight reduction is 
rapid, accompanied by malnutrition, 
hypoproteinemia, nausea, or vomiting 
of severe degree. The development of 
fibrosis and inflammatory changes is 
unpredictable. It can be anticipated 
in the presence of malnutrition and 
alcohol ingestion. After the initial 
weight loss, we have evidence of im- 
provement in the liver in patients 
with functioning jejunoileal bypass 
(Fig 4 to 6). 


Cardiac Problems 


In view of the very poor results in 


GENE B. STARKLOFF, MD, St. Louis: We 
have now operated upon 267 patients. We 
have done 214 of the end-to-side anasto- 
moses and 53 end-to-end anastomoses; 45 
of our last 100 have been end-to-end 


‘anastomoses. 


There is one thing about which I do not 
quite agree with Dr. Payne. Twenty per- 
cent of our patients are reaching a weight 
plateau too early with the end-to-side 
anastomosis, and we have gone to end-to- 
end. In patients over 350 (158.2 kg) we will 
use 10 inches (25.4 cm) of jejunum and 8 in- 
ches of ileum; under 350 lb, 12 inches of 
jejunum and 8 inches of ileum will be used. 

Our death rate has been 4.8% overall, 
and 2.5% operative mortality. 
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patients with known cardiac disease, 
we do not select these patients for the 
intestinal bypass. In fact, we have 
plans to reduce our patients with se- 
vere cardiac disease by dietary mea- 
sures. In addition, we have studies 


‘directed toward the effective absorp- 


tion of cardiac medication. When 
these patients have been satisfac- 
torily reduced in weight, then an in- 
testinal bypass can be done. The by- 
pass jejunal segment can be brought 
out as a mucous fistula through which 
any medication can be inserted. 


Comment 


Our 15 years of experience using 
the intestinal bypass for the surgical 
treatment of morbidly obese patients 
has resulted in the continued use of 
the end-to-side method we developed. 
This method was devised with the ex- 
pectation that there would be a vary- 
ing degree of reflux into the bypassed 
segment. The amount of reflux may 
account for variation in the weight 
loss pattern. However, our results are 
satisfactory in the majority of pa- 
tients. The morbidity has been low. 
The mortality is acceptable consid- 
ering the size of these patients and 
their numerous associated diseases. 
We are genuinely concerned with the 
noted liver changes. It is true that 
these same changes do occur in pa- 
tients who have lost excessive weight 
in a short period of time by star- 
vation or minimal caloric intake. 
There is some evidence that these 
liver changes are reversible as dem- 


Discussion 


Our criteria are the same, and our com- 
plication rate has been the same. 

We have converted several shunts to 
end-to-end. 

I just want to emphasize that Dr. 
Payne’s experience is a great one and that 
certainly in St. Louis we are finding many 
of the same things that he has found. 

IRWIN GOLDFARB, MD, Skokie, Ill: I com- 
mend Dr. Printen and Dr. Payne for an ag- 
gressive and bold approach to this problem 
or condition, morbid obesity. 

About eight years ago, we became inter- 
ested in this, and independently we sur- 
veyed the medical people and the psychiat- 
ric people in our area as to their results 
with their modalities of treatment. 
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onstrated in Fig 4 to 6. We are not re- 
stricted to the end-to-side shunt and 
feel that additional investigational 
work could reveal a more satisfactory 
method. If a better method is demon- 
strated, we will change. It must be 
emphasized that the bypass operation 
should not be abused by physicians 
who select patients who do not meet 
the rigid indications. 


This investigation was aided in part by a 
grant from the Foundation for Surgical Re- 
search. 
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Success was to be measured by using the 
criterion of a target weight achieved in 
any length of time and maintained for two 
years. Their success rate was approxi- 
mately 5%. The psychiatrist has a success- 
rate of approximately 1%. 

Since that time, we have had experience 
with 85 cases, 72 of which we have man- 
aged personally. Seventy patients have 
been observed for six months to seven 
years. They represent a total weight of 
21,700 1b (9,808 kg) at onset, and now they 
have lost approximately 7,090 lb (3,205 kg). 

We have followed the basic precepts, the 
tenets of Dr. Payne. In fact, I want to 
thank him for permitting me to make 
many phone calls to Los Angeles as prob- 
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lems arose. 

We have been pleasantly surprised at 
how well these tremendous beings tolerate 
the initial surgical assault, but then the 
problems just: begin. 

We have found that 45 patients have 
suffered 97 complications. In the follow-up 
period, 36 patients have had to be rehos- 
pitalized a total of 69 times. 

My reason for telling you this is that, if 
you are interested in doing this procedure, 
you must be prepared for a long, drawn- 
out period of careful observation. 

These patients must be told that rehos- 
pitalization will be necessary at any time 
for anything that appears to place them in 
jeopardy. 

We cannot ascertain how much weight 
loss there will be. The same shunt is used, 
the 14-4. Some will lose 200 lb (90.4 kg); 
some will lose 100 lb (45.2 kg). 

We have had three deaths. One by sui- 
cide 3% years after the shunt and two oth- 
ers, each approximately eight months af- 
ter the shunt, when these people had lost 
approximately 120 lb (54.2 kg) and both, in- 
dividually, had exerted a tremendous 
amount of physical effort soon followed by 
chest pain and death. Unfortunately, they 
were both out of town and we were unable 
to perform autopsies on them. 

Dr. Payne touched on the cholesterol and 
lipid metabolism. We have recently per- 
formed shunts on two patients, primarily 
for their hyperlipidemia, and we are ob- 
serving them very closely. 

DaG HALLBERG, MD, Stockholm: In 
Stockholm we have had experiences with 
60 cases, and our conclusions are: If we 
have a patient with thyrotoxicosis who is 
very nervous, we cannot tell him: “Just be 
calm. Sit down. Don’t be nervous.” That is 
the wrong treatment. It is better to treat 
his endocrine disorder. We have seen many 
documented cases of very obese people in 
which physicians have failed in their treat- 
ment. 

Our treatment includes the following: 
We measure the length of the small intes- 
tine with a cotton string. This method 
gives reproducible results. The difference 
between two measurements is about 10% 
shorter the second time. That means the 
method has a reproducible error and the 
results can be an estimate of the length of 
the small intestine. 

We have measured the length of the 
small intestine in obese patients and in 
control subjects electively operated on be- 
cause of other diseases: gallstones, hiatus 
hernia, ulcers or minor abdominal tumors. 

The mean weight of the obese men was 
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150 kg, and of the controls, 70 kg. The two 
groups had the same mean body length. 

Obese people had a significantly longer 
small intestine measured from the valve 
of Bauhini up to the Treitz ligament. The 
difference was significant for both sexes. 

Some hypotheses have been formed con- 
cerning these observations. Is a longer 
small intestine the cause or the conse- 
quence of obesity? 

If the long small intestine is congenital, 
then it can be the cause of obesity by the 
following mechanism: the longer intestine 
will have a higher resorption capacity be- 
cause of a larger surface area. A given 
amount of food will be absorbed faster in 
the long intestine and the empty time will 
be longer. This long empty time will give 
more opportunities to take in more food. 

On the other hand, a long small intestine 
can be a consequence of an adaptive mech- 
anism, eg, overfeeding and an endocrine 
compensation (eg, enteroglucagon) by a 
hypertrophy of the small intestine. 

The intestinal shortening procedure rec- 
ommended by Payne may be a method to 
study these interesting problems. 

Question: I would like to ask Dr. Printen 
whether he has had any vagotomy effect on 
the gastroplasty. 

MEREDITH PARKS Situ, MD, Seattle: I 
would like to apologize for coming up to 
discuss these papers. I hadn’t planned to 
discuss them. I have never done one of 
these operations. The closest I’ve been to 
one is to peek through the operating room 
window where another surgeon was doing 
a case. However, it seems there should be 
at least a modest rebuttal from a 
nonenthusiast. 

The controversial aspects of this type of 
operation are obvious. In our community, 
overutilization is a beginning problem. I 
think it is the obligation of the authors ad- 
vocating these procedures to emphasize 
and reemphasize (1) their indications for 
operation, (2) the ratio of patients seen to 
patients operated on, and (3) that the oper- 
ated on patients be part of a continuing 
study and not incidental cases. 

At the College meeting last month in 
San Francisco, Dr. Scott of Vanderbilt 
briefly stated in response to questions that 
he thought this operation should be limited 
to patients who are part of a study. 

Dr. ZIFFREN: About Dr. Hallberg’s re- 
marks, I am sorry. I am unable to com- 
ment about the relationship of intestinal 
length to obesity. 

Regarding the vagotomy effect, there is 
no vagotomy effect. There is no diarrhea. 
The pancreatic function is approximately 
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the same as if a two-thirds gastric resec- 
tion is performed. 

The weight loss, incidentally, in all these 
patients is gradual, and then the weight 
eventually reaches a plateau. We don’t 
know when it will reach this plateau, but 
all patients eventually do. These patients 
assume a weight that is just slightly 
higher than a normal weight. 

In all of the patients who lose weight 
and who have abnormal glucose tolerance 
curves, the glucose curve returns to a nor- 
mal level. 

The operation that is done in lowa has 
no effect on cholesterol or the lipids. It pro- 
duces no changes in the liver. \ 

I do want to express this cautionary 
note. If you decide to do this operation, you 
must have more than one assistant. You 
need at least two assistants, and prefera- 
bly three, because the exposure is difficult 
in these very fat people. 

Dr. PAYNE: I have been handed a ques- 
tion from the floor, Is the intestinal length 
a critical factor? 

We have tried six various lengths of in- 
testine. The 14-4-inch level that we now 
use was arrived at over ten years of trial 
and error. The amount of bowel in the cir- 
cuit is a very critical amount. Even 1 inch 
of mismeasurement can produce an unsat- 
isfactory result. 

We believe that reaching a weight 
plateau prematurely by patients who have 
had this operation occurs because of the 
placement of the ostium of the jejunoileal 
anastomosis, encouraging reflux into the 
bypassed segment. If the ostium is not 
placed in an isoperistaltic manner, there 
will be excessive regurgitation into the by- 
passed segment of the ileum. 

The measurement of the intestine that 
was mentioned by Dr. Hallberg is ex- 
tremely important. Measurements should 
be done at once when the celomic cavity is 
opened. The mesentery will contract 
within a few minutes after exposure to the 
atmospheric air. 

Again, I would urge that the rigid crite- 
ria be observed. We have turned down 
hundreds of patients; they don’t often go 
off to commit suicide as was suggested. 
They go out to have another large dinner. 

It is our opinion that the small bowel by- 
pass principle has now been established as 
a useful tool in the treatment of the mal- 
nourished, morbidly obese patient. 

I wish to thank the association for the 
privilege of presenting our material and 
for the honor of becoming a member of the 
distinguished Western Surgical Associa- 
tion. 
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Aneurysm of the Renal Artery 


A Vascular Reconstructive Approach 


Michael E. De Bakey, MD; Edward A. Lefrak, MD; Raul Garcia-Rinaldi, MD; 


and George P. Noon, MD, Houston 


Twenty-one patients were shown roent- 
genographically to have one or more renal 
artery aneurysm. Twelve patients had con- 
comitant renal arterial stenosis. Other than 
aortography and selective renal angiogra- 
phy, ring-shaped calcification on the abdomi- 
nal roentgenogram was the only helpful 
guideline to proper diagnosis. 

Ninety percent of the patients were hyper- 
tensive despite treatment with specific anti- 
hypertensive medications. The average pre- 
operative blood pressure was 184/118 mm 
Hg. A selection of angioplastic and bypass 
techniques allowed resection of renal ar- 
tery aneurysms and preservation of the in- 
tact kidneys in 19 of 21 patients. Arterial 
pressure was reduced to an average of 
142/85 mm Hg at the time of discharge 
from the hospital and to 150/87 mm Hg, 1 
to 11 years after surgery. 

Nephrectomy is rarely indicated as the pri- 
mary operation for aneurysms of the renal 
artery since direct vascular reconstruction 
can be successfully performed in most of 
these patients. 


he widespread use of abdominal 
aortography and selective renal 
angiography in hypertensive patients 
has led to an increased awareness of 
the occurrence of renal artery aneu- 
rysms.'* Nephrectomy, combined 
with excision of the aneurysm, has 
been the most frequent operation em- 
ployed in the past as definitive treat- 
ment of these vascular lesions.**’ 
Rather than remove the kidneys that 
are associated with aneurysms in this 
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location, we have utilized a selection 
of angioplastic and bypass techniques 
designed to allow (1) resection of the 
aneurysm, (2) maintenance of the dis- 
tal circulation, and (3) preservation of 
the intact kidney. The purpose of the 
present analysis was to evaluate our 
results with this type of vascular re- 
constructive approach. 


Clinical Material 


Twenty-one patients have undergone 
surgery for management of a renal artery 
aneurysm between January 1960 and Sep- 
tember 1971 at the Methodist Hospital in 
Houston. Thirteen of these patients were 
female (62%) and 8 were male (38%). Pa- 
tients with a false aneurysm, poststenotic 
dilatation, or aneurysmal segments within 
areas of fibromuscular dysplasia were not 
included in this study. The age of the pa- 
tients ranged from 3% to 60 years (aver- 
age, 44 years). Eleven patients (52%) were 
in the fifth decade of life. 

Nineteen of the 21 patients (90%) were 
hypertensive despite treatment with spe- 
cific antihypertensive medications. The 
average arterial blood pressure of this 
group was 184/118 mm Hg. Fifteen pa- 
tients (71%) had a diastolic pressure that 
exceeded 110 mm Hg. The group in which 
an aneurysm of the renal artery was asso- 
ciated with renal arterial stenosis had a 
mean blood pressure of 200/120 mm Hg. 
The blood pressure in the nine patients 


Table 1.—Renal Artery Aneurysm: 
Signs and Symptoms 


Hypertension 19 90 : 


Diastolic pressure 
> 110 mm Hg 


Hematuria 





Abdominal pain 
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who had only a renal artery aneurysm 
averaged 178/114 mm Hg. 

Four patients had hematuria, four had 
an abdominal arterial bruit, and one pa- 
tient complained of persistent flank dis- 
comfort. None of the patients originally 
entered the hospital because of severe ab- 
dominal pain or other signs of rupture of 
the aneurysm (Table 1). 

Translumbar aortography or selective 
renal angiography was utilized in every 
patient to demonstrate the renal artery 
aneurysms. The arteriograms revealed a 
total of 27 aneurysms of the renal artery: 
21 were saccular and six had a fusiform 
configuration. Eleven aneurysms involved 
the right renal artery, ten were on the left 
side, and three patients had bilateral renal 
artery aneurysms (Table 2). Associated 
significant vascular lesions were demon- 
strated in 14 (67%) of the patients: 12 had 
concomitant renal artery stenosis (six ipsi- 
lateral, four contralateral, two bilateral), 
one had severe bilateral common iliac ar- 
tery stenosis, and one had an aneurysm of 
the abdominal aorta and aortoiliac occlu- 
sive disease. The one child in this series 
had von Recklinghausen disease and bilat- 
eral renal artery stenosis with a left renal 
artery aneurysm.’ 

The only means of evaluation, other than 
arteriography, that was reliably helpful in 
making the diagnosis of renal artery aneu- 
rysm, was the plain x-ray film of the abdo- 
men.*” Four of the abdominal roentgen- 
ograms in this series revealed a circular 
calcification ‘in the region of the kidney 
that was highly suggestive of an arterial 
aneurysm (Fig 1). 

Other studies of kidney function and 
morphology added little to the primary 
diagnosis of vascular aneurysm, but they 
occasionally were quite helpful for defin- 
ing renal parenchymal disease or delin- 
eating associated anomalies. The blood 
urea nitrogen (BUN) level was elevated in 
only two patients and the serum creatinine 
clearance was greater than 1.5 mg/100 ml 
in five patients. Studies of endogenous 
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: i Table 3.—Renal Artery Aneurysm: 
Surgical Therapy 


Resection of renal artery 

: aneurysm and: 

: Patch graft angioplasty 7 
Aortorenal artery bypass 6 
Primary closure of renal 

artery 6 
End-to-end anastomosis 5 
Interposition graft 

Nephrectomy with excision 

> of renal artery 

aneurysm 


Fig 1.~Ring-shaped calcification sug- 
gested presence of arterial aneurysm (top). : ‘ 
Diagnosis of an aneurysm of right renal ar- Fig 2.—Selective renal arteriography revealed small kidney associated 
tery was confirmed by subsequent trans- with renal artery aneurysm, renal arterial stenosis, and multiple large 
lumbar aortography (bottom). parenchymal infarctions. Successful reconstructive vascular surgery is irr 

possible in this type of situation, and thus a nephrectomy was performed, 


Fig 3.—Multiple small intrarenal aneurysms were present concomitant with renal 
artery stenosis and parenchymal infarctions. A nephrectomy resulted jn prompt 
return of blood pressure to a normal level in previously hypertensive. pati it 
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section of renal artery aneu- 
as combined with one or more of 
‘ular reconstructive techniques. 


Fig. 5.—Preoperative abdominal aorto- 
gram revealed a huge aneurysm of the left 
renal artery (top). Nine years following re- 
sction of the aneurysm and primary arteri- 
phy, normal circulation to the kidney 
hown to be preserved (bottom). 





Fig 6.—Excision of saccular renal artery aneurysm and patch 
graft angioplasty (top). The postoperative study showed a nor- 
mal renal arterial pattern one year following surgery (bottom), 


creatinine clearance and phenulsulfonph- 
-talein {PSP} excretion were not signifi- 
` cantly depressed in any of the 12 patients 
in whom these tests were performed. 
-i Exeretory urography demonstrated ine- 
< quality of kidney size in 15 patients, dupli- 
-¢ation anomalies in 5 patients, nonfune- 

tioning of the opposite kidney from that 
in the renovascular disease pro- 
ases (19%), and significant renal 


was noted in 17 of these studies. 


Surgical Treatment 


Several basic vascular surgical 
principles were employed which were 
designed to restore normal arterial 
blood flow to the kidney after re- 
section of the renal artery aneurysm 
(Table 3). The choice of a particular 
procedure was dependent upon the lo- 
cation, extent, and configuration. of 


| the lesion and the presence or absence 


resected with Ben of th 
lateral kidney. Two patients 
multiple unilateral renal artery aneu- 
rysms, diffuse stenosis of the 1 ren 
arteries, parenchymal ! 
and marked atrophy of the kid 
were managed by primary nephree. 
tomy with excision of the aneurys 
(Fig 2 and 3). 
eae of ei fusifo 


at bie level of ae tee nee 
and the arterial defect was then r 


rhaphy, patch graft angioplasty, or 
aortorenal artery bypass (Fig 5 to 

Aneurysms located at the bifure 
tion of the renal artery. were mai 
aged by special techniques of vaseul 
surgery which permitted pres ) 
of the segmental arterial brane 
the distal portion of the an rys 
was not markedly dilated, an o 
cuff of the vascular wall was ret ni 
in continuity with the- primar 
branches so that an end-to-en 
anastomosis could be performe g 
8, left). When the proximal portions 
of the segmental arteries were. in- 
volved in the degenerative process; 
excision of the aneurysm left the two 
free ends of these primary branches 
to be sutured to the remaining seg- 
ment of renal artery. This anasto: 
mosis was facilitated by first joinin 
the posterior walls of these primary 
branches with a continuous sutu 
This maneuver converted the two a 
terial lumina into one so that a single 
end-to-end renal artery anastomosi 
could then be performed (Pig: 
right). 1G 

The 12 patients in whom the re 
artery aneurysms were ass 
with a stenotic lesion of the 


artery underwent 
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Results 


There were no surgical or early 
yostoperative deaths in the 21 pa- 
ients who underwent an operation 
rt management of a renal artery an- 
urysm.. None of the 19 patients in 
vhom a reconstructive renal arterial 
‘operation was performed has re- 
ired a nephrectomy as a secondary 
irocedure:: Thirteen patients under- 
went repeat abdominal aortography 
selective renal angiography six 


te of a previous aneurysm resection. 
) mainder of the arteriograms 
| not reveal any vascular abnormal- 
ties. Three deaths occurred during 
the follow-up period: two patients 
died from myocardial infarctions and 
one death was secondary to a cerebral 
malignancy. 
An immediate and long-term anti- 
hypertensive effect was noted follow- 
-ing the removal of the renal artery 
aneurysm in 18 of the 19 patients in 
whom the blood pressure was ele- 
prior to surgery. The arterial 
pressure was reduced to an average 
pf 142/85 mm Hg at the time of dis- 
rom ‘the hospital and to 


years) after the operation. Prior to 
surgery, 17 patients had been treated 


tic, and one or more specific an- 
- tihypertensive medications. One year 

_ after the operation, only five patients 
ere still taking more than an oral 
liuretic preparation, and in three of 
ese cases, the total daily dose re- 
red for maintenance of the desired 
astolic blood pressure had been 
iarkedly reduced. The single patient 
who continued to be significantly hy- 
pertensive postoperatively was even- 


ually shown to have an autonomous | 


Fig 7.—Preoperative arteriogram demonstrated right renal artery 
aneurysm and proximal renal arterial stenosis (top). Aneurysm was re- 
sected and an aortorenal artery bypass graft was performed (bottom). 


Fig 8.—When aneurysm occurred just proximal to renal artery bifurcation, a cutt of : 
the aneurysm wall was preserved so an. end-to-end anastomosis could be performed: f 
(eft). If it was necessary to reattach primary branches to main renal artery, posterior 


; -walls of these vessels were approximated first to facilitate vascular anastomosis (right). 
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tionale for surgical th T 
ts with aneurysms : 


rtery has been to- prevent or 


associated complications, ie, 
fractory hypertension, hemorrhage, 
ovenous fistula formation, ob- 

ive uropathy, and thrombosis 
sultant renal parenchymal in- 

“=” The outstanding feature 

linical findings in our series of 

its with these vascular lesions 

he high frequency of severe hy- 
pertension. The mechanism of the hy- 
pertension has been demonstrated by 
other investigators to be due to an 
increased output of vasoactive sub- 
ice from the involved kidney sec- 
ondary to renal isehemia.* "2+ This 
tive decrease in renal blood flow 
may be produced by (1) laminated 
thrombus within the aneurysm which 
has narrowed the arterial lumen or 
obstructed a primary branch, (2) com- 
ession of segmental arteries, or (3) 
alteration of the arterial pulse wave 
to turbulent blood flow within the 
aneurysmal portion of the renal ar- 
ry. Removal of the renal artery an- 
rysm often has resulted in normo- 
tension even after several years of 
marked blood pressure elevation.??! 
-Excision of the aneurysm with ne- 
. phrectomy has been suggested as the 
_ ideal operation for these patients be- 
-eause of the high probability of con- 
-eomitant parenchymal or intrarenal 
vascular disease.’ Examination of 
cidneys that have been removed in 
njunction with resection of renal 
artery aneurysms has revealed that, 
contrary to this hypothesis, the kid- 
neys are frequently completely nor- 
mal.: This information, combined 
with the knowledge of the frequent 
bilateral distribution of renovascular 
isease, led us to adopt the approach 
of attempting reconstructive vascular 

: surgery in most patients with aneu- 
rysms of the renal artery. The results 


have indicated that, with proper se- 
lection of vascular surgical techniques — 


-to accomplish resection of each renal 
artery aneurysm and correction of all 


the associated occlusive arterial le- 
sions, the secondary hypertension can 
often be corrected or ameliorated and 
the intact kidney preserved. 


This investigation was supported in part by 
Public Health Service Research grants GM-1965- 
04 and HL-05435. 
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Discussion 


Dr. Noon: I would like to thank the 
sociation for the privilege of the floor, and 
again emphasize that utilizing the’ 
niques of vascular reconstruction i 
tients with aneurysms of the rena 
teries, it was possible to maintain ren 
circulation and function and. elim} 
lessen the severity of the hypertensi 
these patients. ee 



















































Effects of. sepsis on renal function were 
‘evaluated in 65 patients acutely ill with peri- 
tonitis from different causes. The indexes 
measured included glomerular filtration rate, 
effective renal plasma flow, true renal 
plasma flow, osmolar clearance, sodium 
clearance, and serum osmolar differences. 
-Average glomerular filtration rate and ef- 
fective renal. plasma flow were slightly de- 
pressed. Extraction of para-aminohippurate 
through the kidney was markedly decreased 
) that true renal blood flow was elevated in 
direct proportion to cardiac output. Urine 
volumes: were usually high and many pa- 
tients exhibited a syndrome of inappropriate 
polyuria at the expense of effective circulat- 
ig plasma volume, leading to relative hy- 
povolemia. Although average serum os- 
molality. and osmolar difference were 
markedly elevated, the average osmolar 
jearance was within normal range. These 
data suggest that sepsis causes renal vasodi- 
ion, The therapeutic implications of these 
findings are discussed. 


laude Bernard, more than 100 
NY years ago, characterized the de- 
pendence of life upon a closely main- 
tained internal milieu consisting of 
water and its contained solutes. The 
kidneys. ‘perform a primary regu- 
atory function in this inner world 
and must balance and control an inte- 
`- grated priority system. One of these 
vital renal functions is the regulation 
of plasma volume by means of diu- 
esis or water conservation. Consid- 
ering the importance of this function, 
the identification of an inappropriate 
diuresis or Peele in severely sep- 
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Clinical Significance 


Charles E. Lucas, MD; Frederick E. Rector, MD; Michael Werner, MD; 


and Irwin K. Rosenberg, MD, Detroit 


tic patients seemed an unusual para- 
dox.' Patients with severe peritonitis, 
however, often produce large urine 
volumes. This diuresis has been 
termed “inappropriate” when it per- 
sists at the expense of the effective 
circulating plasma volume and in the 
presence of both hypotension and 
tachycardia. This polyuric syndrome, 
is not treated with large volumes of 
fluid replacement, may rapidly lead 
to renal shutdown with subsequent 
death.’ 

The high urine flow which may ac- 
company sepsis suggests that the 
usual renal homeostatic mechanisms 
are not operative. The present study 
was designed to evaluate some of the 
physiologic changes in renal function 
under the influence of severe sepsis of 
nonrenal origin and to delineate the 
clinical significance of these changes. 
One of the factors measured was true 
renal blood flow, which necessitates 
renal vein catheterization in critically 
ill patients. Considering renal vein 
catheterization impractical in pa- 
tients who are so desperately ill, pre- 
vious investigators used para-amino- 
hippurate clearance (Cp,y) as an 
index of true renal plasma flow. 
Their assumption that 91% of PAH 
entering the kidney is excreted in the 
urine is not valid, however, since our 
early studies indicate that the extrac- 
tion of PAH is markedly decreased in 
sepsis. With modern fluoroscopic 
and catheter equipment, renal vein 
catheterization can now be performed 
with a high degree of safety and pre- 
cision. The findings obtained by mea- 
suring various indexes in renal vein 
blood are helpful in both the under- 
standing of the renal changes associ- 
ated with sepsis and in the daily 
management of. these. patients by 


- providing insight into the pathophys- 





a iologic findings atte ant upon mas- 


; -Altered Renal Homeostasis 
With Acute Sepsis 


sive sepsis. 
-Clinical Material and Methods 7 
A total of 65 patients on the ‘Emergency 


Division at Detroit General Hospital were | 2 
selected for evaluation of renal function at)” 


a time in their hospital course when they. 


were critically ill with sepsis. The primary“ © 


causes, in order of frequency, were peri- 


tonitis secondary to traumatic perforation- 


of hollow viscus, perforated peptic ulcer, 


perforative appendicitis or diverticulitis, ... 


strangulation small bowel obstruction, and’. 
ruptured tubo-ovarian abscess. The timing. 


of these studies was planned to coincide: mee 


with the clinical estimate of the most sep- 
tic period. Twenty-six cases were eval- 


uated on more than one occasion. The elass 0o. 


sic methods described by Homer Smith? 


were employed in those patients who had 


measurements of glomerular filtration rate 
(GFR) by inulin clearance (Cx) and effec- 


tive renal plasma flow by Cray. These pa- E 
tients received loading doses of inulin and: © > 


PAH calculated to achieve plasma levels of < 
25 mg/100 ml and 2 mg/100 ml, respec- 
tively, at the end of a 40- to 60-minute 
equilibration period. During the equilibra- 


tion, three consecutive 20-minute urine cob ` i 


lections were obtained through an indwell- 


ing Foley catheter by use of bladder E 
washouts with water and air to monitor: = > 
the inpoint of each collection. Glomerular =- 


filtration rate, effective renal plasma flow, 
and other clearances were calculated with 
the clearance formula of urine concentra- 


tion times volume over plasma concentra- 


tion (U x V/P). All clearance values were: 
converted to ml/min/1.73 sq m surface: 
area and expressed as percent of expected 
normal. All patients had urine flows ex- 


ceeding 1 ml/min at the time of study. The. 


following measurements were made. 


Glomerular Filtration Rate _ 


The glomerular filtration rate was mea- 


sured by endogenous 12- or 24-hour creati- 
nine clearance (Cor) or Cs or both on 112 
occasions in 65 septic patients. Urine and 
serum chemical analyses were performed 


by the Detroit General Hospital Clinical 
Laboratory. Inulin was measured spectro- > 
photometrically.* The normal GFR usedin > 


this study for comparison was 125 ml (+ 2 
ml SD) /min/1.73 sq m. ; 


Effective Renal Plasma Flow 


The effective renal plasma flow (ERPF) ; 
was measured by C,,,, on 53 occasions in 40 


septic patients simultaneously with Ciy 


The serum and urine PAH determinations 


were made spectrophotometrically.*. The | z 
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€ Renai Plasma Flow and 
True Renal Blood Flow 


1. of the above 40 patients under- 
‘cutaneous catheterization of the 
al vein via the femoral vein under 
pic control. Samples of renal vein 
were obtained by careful gravity 
drainage during the clearance studies in 
er to measure the extraction ratio of 
\H (EX an). These extraction ratios were 
used to calculate the true renal plasma 
flow (TRPF) from which was calculated 
true renal blood flow (TRBF). The normal 
TRPF used for comparison was 725 ml (+ 
150 ml SD)/min/1.73 sq m. The renal vein 
| was also used to measure renal vein 
osmolality, sodium concentration, oxygen 
tension, and renin as part of evaluations 
that are still in progress. 


Ratio of TRBF 
to Cardiac Output 


Six of the above 11 patients had cardiac 

utput determinations by either the in- 

nine green dilution technique or the 

asive impedance technique within 

ours of renal function studies. These 

easurements were used to correlate the 

simultaneous renal and systemic hemo- 

lynamic response to sepsis and were ex- 

"pressed as a ratio of TRBF to cardiac out- 
put (TRBF/CO). 


QOsmolar Clearance and 
Sodium Clearance 


The osmolar clearance (C,,,.) was mea- 
ed in 40 patients as an index of osmotic 
resis. The normal osmolar clearance is 
te 3% of the GFR. The sodium clearance 
(C.,) was measured in the same 40 pa- 
tients as an index of both aldosterone-like 
activity and adequacy of hydration. The 
normal Cy, approximates 2% of the GFR 
corrected to 1.73 sq m. 


Osmolar Differences 


The osmolar difference (O,,,D), which 
been shown to rise in direct proportion 
ie Severity of illness in septic patients,’ 

ig an- expression of the discrepancy be- 
tween measured serum osmolality and cal- 
culated serum osmolality based upon ionic 
centrations.’ The formula used to calcu- 

te the serum osmolality is as follows: cal- 
ted serum osmolality equals serum. so- 

m concentration multiplied by 1.86 plus 
blood urea nitrogen (BUN) in milli- 
grams percent divided. by 2.5 plus the se- 
rum glucose i in milligrams percent divided 


ml/min/173sam 


(SN 
>O o 


Normal Sepsis 
Fig 1.—Glomerular filtration rate (GFR) in 
65 septic patients averaged 110 ml/min/ 
1.73 sq m compared to a normai of 125 
ml/min. Range of GFR was large. Patients 
whose GFR fell below 40 ml/min became 
progressively more azotemic. 


by 18. The O,,,.D was measured in 40 pa- 
tients and then related to urine volume 
and C,.,.. The normal osmolar difference is 
approximately 15 mOsm/liter. 


Aldosterone-Like Activity 
on the Distal Tubules 


Aldosterone-like activity on the distal 
tubules was calculated in ten of the above 
40 patients who had positive free-water 
clearances, with use of the formula 


Cao 
Cuyo + Cya 


( ) 


Positive free-water clearance (Cy, ,o) Means 
that the urine is hypotonic compared to the 
serum and is calculated by subtracting the 
Cosm from the urine volume. The usual ratio 
of Ca o divided by the Cu o plus Cy, in pa- 
tients undergoing a water diuresis is 73%. 
Patients who are excreting hypertonic 
urine have a negative C no aS a result of 
reabsorption of water, thus preventing the 
measurement of aldosterone-like activity 
on the distal tubules. 


Results 


The average GFR in 65 patients 
and ERPF in 40 patients was 88% + 
49% SD (110 ml + 61 ml/min SD/1.73 
sq m) and 71% + 46% SD (475 ml + 
299 ml/min SD/1.73 sq m), respec- 
tively, of expected norm (Table 1). 
The range for both the GFR and the 
ERPF was large (Fig 1 and 2). The 
serum creatinine and BUN levels 
were usually within normal limits un- 
less the GFR fell below 32% of normal 
(40 ml/min/1.73 sq m). The severity 


of azotemia correlated directly with. ; 
i the ial i in GFR: below 40%. : : 


tients ‘undergoing 1 ren 


terization was 46% (ra 
to 86%); The average TRP 
11 patients was therefore 15: 
ml/min/1.73 sq m) of ex 
mal (Table 2). When cor: ( 
matocrit reading, this incr 
renal blood flow correlated 
concomitant rise. in 
(Table 2). The TRBF/CO a 
19.2% + 4.6% SD in the six p: 
whom both studies were pe 
within 24 hours of each other 
only septic patient whose true f 
blood flow was significant! 
20% of cardiac output was. th 
patient considered inadequately 
drated at the time of study. __ 

The actual serum osmolality 
patients averaged 316.6 mQsn 
(+ 21 mOsm/liter SD) compared 
normal of 290 mOsm/liter (Tabl 
The calculated serum osm 
these 40 patients was 268 mO 
(+ 14 mOsm/liter SD) compa: 
normal of 270 mOsm/liter.. 
molar differences (OsmD) a 
sured by subtracting the ca 
serum osmolality from the: 
rum osmolality was theref 
edly elevated. The OsmD a 
48.6 mOsm/liter (+ 18 m0 
SD) compared to a norma 
mOsm/liter. This marked inere: 
osmolar difference correlated 
with the degree of polyuria in 
patients (Fig 3) but did not corre 
with the osmolar clearance: The | 
in the same patients average: 
mOsm/min/100 ml GFR ( g 
which is the upper limit of norma 
to 3 mOsm/min/100 mi GFR 
though the range of Coa was 
the lack of correlation between | 
and urine volume and the relat 
normal Com suggests. that osmot 
diuresis is not taking place. 

The aldosterone-like avy: o 
distal tubules ; 


e ĉea 2 
Co + Gee 


could be evaluated in- only tel 
tients out of cle total 9 





Glomerular filtration rate, 65 patients 
: Cin and Cer (mi/min) © 


Effective renal plasma flow, 40 patients 
Cran (ml/min) 


Extraction ratio para-aminohippurate, 
1 patients—EX> sn (%) 


rue renal plasma flow, 11 patients 
Cran/EXran (ml/min) 


Ratio of true renal blood flow to 
cardiac output, 6 patients (%) 


‘Actual. serum osmolality (mOsm /liter) 
Calculated serum osmolality (mOsm/liter) 


-Osmolar clearance, 40 patients 
< Coun (mi /min)/100 mI/GFR 


88 49% § SbF : 
(110+ 61 mi/min: $D) 
71 +46% SD* 
(475 + +299 ml/min SD) 
46%, range = 4% to 86% 


154%, range = 43% to 286% ° 
(1,116 ml/min, range = 
313 to 2,065 ml/min) 
19.2%, range = 13% to 26% 





317 + 21 mOsm/liter SD 
268 + 14 mOsm /liter SD 
3.0 ml/min, range = 
0.5 to 14 mOsm/liter 














l Sodium clearance, 40 patients 
SiGe m/min) 


' ::Osmolar: difference, 40 patients (mOsm /liter) 


~“Fiaidosterone” effect on distal tubules, 
10 patients-——Cy.,.6/Cu,0 + Cus (%) 


1.3 ml/min 





48.6 + 18 mOsm/liter SD 
51% 





“Values have been corrected to 1.73 sq m surface area and expressed as percent 
Of expected. Actual values are in parentheses. 


patients averaged 51% compared 

ro a normal of 73%. This suggests that 
here is no evidence for aldosterone 
lockade and that the kidneys are ca- 
e of reabsorbing sodium in both 

he proximal and distal tubules. The 
average Cy, in these 40 patients was 
í l/min/100 ml GFR (Table 1). 
This suggests active tubular reab- 
on of sodium although it is im- 
possible to quantitate this degree of 
reabsorption with the patient’s actual 
dium needs at the time. The ability 
ectively reabsorb sodium is dra- 
m: ized in one patient (Fig 5) with 
massive: peritonitis who developed 


Fig 2.—Effective renal plasma flow (ERPF) 
in 40 septic patients averaged 475 ml/ 

n/1.73 sq m compared to a normal ex- 
pected of 650 mi/min. 


“Sepsis. 


446 Arch Surg/Vol 106, April 1973 


inappropriate polyuria of 300 to 400 
ml/hr, elevated central venous pres- 
sure of 25 cm H,O, tachycardia of 120 
beats per minute, expanded blood vol- 
ume, and increased cardiac output 
following the rupture of a huge tubo- 
ovarian abscess into the free peri- 
toneal cavity. During the polyuric 
phase, the urine sodium and potas- 
sium concentrations were 47 mEq/ 
liter and 37 mEq/liter, respectively. 
After being placed on a fluid restric- 
tion regimen to protect the pulmo- 
nary status, the patient went into 
renal shutdown within six hours. Im- 
mediately prior to shutdown, the 


Fig 3.—Although range of osmolar clear- 
ance in 40 septic patients was large, aver- 
age clearance of 3 ml/min/100 ml GFR is at 
upper limit of normal, suggesting that os- 
motic diuresis did not cause polyuria of sep- 
sis. 


Osm Difference, mOsm/Liter 


0-1 1-2 23 34 >44 


Urine Volume, ml/min 


sium changed to: mBq/liter and u7 


mEq/liter, respectively. 


Comment 


Effective resuscitation of seriously 


ill patients and improved under- ` a 
standing of the management of ex- 


tensive trauma and sepsis have re- 
sulted in improved survival ‘data. 


Many of these patients, however, live a 


xi 


only long enough to develop sept 
complications and then die. Clinical. 
investigation of these severely septic 


patients has frequently shown that = 
after restoration of volume deficits, 
the cardiac output is increased, the 


peripheral vascular resistance de- 
creased, the blood volume increased, 


and the extracellular fluid space ex- _ ae 
panded.** This combination of he 


modynamic factors has been referred 
to as a “hyperdynamic state.” Since 
the cardiac output reflects only the to- 
tal hemodynamic needs, it provides 
little insight into the individual re- 
gional vascular bed changes. For ex- 
ample, until recently the kidney was 
assumed, on the basis of endotgxin 
studies in animals,’ to be one of 
those regions in which vascular resist- 
ance increased and blood flow. de- 
creased with sepsis in contrast to the 
overall hemodynamic changes. 

The present data reinforce our pre- 
liminary findings** that the kidney- 


does participate in the vasodilated 
state of sepsis. Sepsis markedly dew 


creases the extraction of PAH ina 
single passage through the human. — 
kidney and corresponds to that re- 
sponse seen in human volunteers 
receiving pyrogens intravenously.” 


Both the septic patients and the pa- 


tients receiving pyrogens had compa-_ 
rable increases in true renal blood 
flow. Similar responses in renal. blo 
flow are seen in animals with ‘septic 
hind limbs as measured by elec 
magnetic flowmeters® and. in. 

mals after- renal artery instillation - 
of phenoxybenzamine - hydrochloride. 


- Likewise, perfusion of an in situ iso 
Jated kidney - 
-animals causes 





TRBF/CO, . Serum,*: Calcium ; nD 
~ Osm/Liter Osm/Liter = mOsm/Liter* 
310 264 f 46 


 GFR(Ciy, ) Cran TRF, j 
ee „ml/min mi/min m/min = % 
fi ee ee ee 1116 19.2 
nard E 
deviation 








Studies measured in only five of the 11 patients with renal vein catheterizations. 


Fig 5.—Following massive peritonitis, this 27-year-old patient developed both 
insufficiency and inappropriate diuresis which rapidly caused oliguria, tachycardi 
sion, and renal shutdown while the urine sodium level decreased to 5 mEq/ liter 


Fig 4.—Osmolar difference was elevated 
almost all patients averaging 48.6 
ism/liter, This elevation correlated di- 
ly with the degree of polyuria. This cor- 

lation probably occurs because both in- 

crease in osmolar difference and urine vol- 
umie reflect severity of sepsis. 


Normal Sepsis 


in renal vascular resistance compared 
fo perfusion with blood from control 
‘animals.’ 
_ The combination of decreased ef- 
fective renal plasma flow and in- 
_ ereased true renal plasma flow impli- 
cates some type of physiologic or 
natomic shunting. Trueta et al" pro- 
posed the attractive hypothesis of 
cortical to juxtamedullary vascular 
unting to explain many abnormal- 
ties in patients with renal failure af- 
trauma, shock, and sepsis. These 
atients, however, were typically 
azotemic and usually oliguric so that 
hey are probably not comparable to 
nonazotemic patients with high 
ne volumes and increased true re- 
blood. flow. The inereased renal 
lood flow may | be due to the opening 
f existing arteriovenous communica- 


fluid replacement would have prevented renal shutdown. 
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Urine Volume, 
mi/hr 


Time, Hours 


tions not normally functioning. Alter- 
natively, the intrarenal shunting may 
be physiologic due to the hyper- 
perfusion of fewer nephrons which 
exceed their maximum transport ca- 
pacity to secrete PAH into the tu- 
bules. Detailed delineation of the 
distribution of renal blood flow in 
comparable patients awaits further 
investigation with xenon washout 
studies. 

The polyuria of sepsis may be 
caused by these hemodynamic 
changes. Comparable diuresis occurs 
in dogs with septic hind limbs," in 
man following pyrogen administra- 
tion,” and in animals and man af- 
ter phenoxybenzamine administra- 
tion. All of these vasodilated states 
cause a decrease in true filtration 


fracticn: which may have certain 


functional implications. The p 
oncotic pressure in the. po 
merular blood, under these ci 
stances, would be reduced. Such 
duction on oncotic pressure in- 
plasma perfusing the tubules 
reduce the net transfer of sal 
water out of the tubule leading 
triuresis and diuresis. The i 
this state on renal venule pi 
interstitial pressure, and th 
gradient within the counter 
mechanism remain to be determi 
The osmotic activity of pla 
severely septic patients — 
sistently high and can be use 
index of severity of illness 1 































































he polyuria of sepsis has been at- 


This appears ‘aay however, 
ince the Cim in these patients was 
gh-normal. Patients with osmotic 
diuresis, in contrast, would show a 
ch higher level of osmotic clear- 
nee when expressed as a percentage 
GFR. The positive correlation be- 
ween increased osmolar difference 
ind polyuria is probably spurious in 
t both factors may be used as in- 
es of the severity of sepsis. Hyper- 
osmolemia, however, may contribute 
to the polyuria of sepsis by a mecha- 
ism not related to osmotic diuresis. 
lyperosmolemia has been shown to 
potent vasodilator in many vas- 
ular ‘hols, including the kidney.” 
Possibly increased serum osmolality 
causes diuresis by means of vasodila- 
ation and its described effects. 
Hermreck et al implicated a diabe- 
nsipidus-like syndrome as the 
se of the inappropriate diuresis of 
5 This diuresis in dogs with 
vind limbs was reversed by the 
ous administration of anti- 
tie hormone. The dosages used, 
yer, were large enough (more 
han 0.25 clinical units per kilogram 
weight) to cause a systemic 
_vasopressor response which would be 
ted with renal vasoconstriction 
decreased urine outputs. Using 
zal physiologic dosages of anti- 
retic hormone (luU to 2uU/kg 
y weight per hour) in septic pa- 
ts with polyuria, we have been 
le to:reverse the large urine vol- 
es. The polyuria of sepsis has also 
yeen attributed to a blockade of the 
Idosterone receptor sites with in- 
appropriate loss of salt and water." 
_ The present findings, however, show 
that septic patients can reabsorb so- 
1 with erent vege in the pres- 














se deed clinically by the re- 
of t e blood pressure. and poe 







pai and a 


unidentified by-products of sepsis. > ; 
The polyuria of : ‘sepsis faust be dis : 


tinguished from high output renal 
failure which may follow hypovolemic 
shock. Nonoliguric renal failure is as- 
sociated with progressive azotemia 
and decreased GFR. Both syndromes, 
however, reeuire liberal fluid admin- 
istration to prevent effective hypovo- 
lemia and renal shutdown. The thera- 
peutic implications of the present 
findings are apparent. Clinicians can 
no longer be content that a “good 
urine output” of 35 to 50 ml/hr in the 
acutely septic patient reflects an ade- 
quate circulating blood volume. Septic 
patients with even larger urine vol- 
umes (100 te 300 ml/hr) may have 
large insensible and nasogastric 
losses over a period of days, leading 
to an incipient extracellular fluid 
deficit which goes unrecognized prior 
to a “sudden” vascular collapse. Care- 
ful monitoring of the intake and out- 
put records and daily weights will 
provide clues of impending collapse 
early enough to take preventive mea- 
sures. The response of the blood pres- 
sure and pulse is a better monitor of 
fluid therapy than is urine output 
even when the cardiac output, blood 
volume, and central venous pressure 
are elevated. An elevated central 
venous pressure frequently reflects 
the respiratory insufficiency of sepsis 
and does not necessarily indicate 
overhydration. Rapid changes in cen- 
tral venous pressure, however, do re- 
flect cardiac insufficiency and should 
be used to monitor fluid therapy. Un- 
fortunately, the polyuria of sepsis 
and respiratory insufficiency often 
coexist. Such patients require both 
liberal fluid replacement to maintain 
the blood pressure and pulse rate and 
intensive ventilatory support, in- 
cluding continued positive pressure 
breathing. Patients with both in- 
appropriate diuresis of sepsis and res- 
piratory failure who are placed on a 
fluid restriction regimen to protect 
the lungs usually develop renal shut- 


-down. from which survival is rare. 
Comparable patients given liberal- 

it fluid therapy in conjunction with in- 
: i K terial endotoxin, Am J 


tra: 





s are much more likely to survive. 
ric renal failure following in- > 





oe appropriate diuresis in septic pa- 
tients is more lethal than the renal 


failure that occurs following massive = 
trauma without sepsis. The latter can = 
often be supported through the period — 
of shutdown by means of renal dialy- _ 
sis, whereas the former usually can- 
not. It is, therefore, vital to prevent 
shutdown in these septic patients. 
The urinary sodium sanee a : 
is a helpful guide to volume replace- 
ment. When volume replacement lags 
behind urinary output, the urinary so- 
dium content falls to below 20 mEq/ _ 
liter and may signal imminent vascu- ` 
lar collapse with subsequent renal 
shutdown. Currently, we attempt to 
keep the urinary sodium concentra- 
tion above 40 mEq/liter even to the 
transient detriment of pulmonary 
function. When multiple organ sys- 
tem insufficiency is present, the uri- 
nary sodium level is an important : 
measurement of fluid homeostasis 
and should be used in conjunction 
with the blood pressure, pulse rate, : 
central venous pressure, and variou 
indexes of respiratory insufficiency. 
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which were got warranted: : 

Reddin JL, Starzecki B, Spink ¥ WW: ‘Thal had shown some of these findings 
§ that Dr. Lucas has found in man to be 
in. An J pe eee ult 4 s e endo- present in the dog. He did report in 1969 
Combos EA, et al: Renal response to’ that there was (1) increased cardiac output 








Fre tel ab. Mechanioms which Dr. Clowes felt was an important 
‘or the high circulatory requirements in site for increased cardiac output along 
sepsis and septic shock. Ann Surg 170:677- with fever, (2) increased circulation to the 


694, 1969. kin and the respiratory muscles because 
~ Trueta J, et al: Studies of Renal Cir- raei E ry 


of enhanced ventilation, and also an in- 
pia ien: Spring field, IH, Charles C Thomas crease to kidneys, liver, and spleen. Dr. 


15. Hermreck AS, Berg RA, Ruhlen JR: Thal suggested that a vasodilator sub- 
The polyuria of sepsis. Surg Forum 23:53- stance was released from the abscess, per- 
16. Lathem W: The urinary excretion of haps an endogenous pyrogen ssn 
sodium and potassium during the pyrogen- analogous to the exogenous pyrogen o 
ie rection in man. J Clin Invest 35:947- | Homer Smith. 


953, 1 What has Dr. Lucas shown us today? He 
VW. hing RB: Vascular resistance eee ee y 


ae ` points out that in men with sepsis you get 
anges p pinced p lon ane sol an 88% increase in renal blood flow, and 
18. Lucas CE, Read RC: Red cell crena- that with this increase in renal blood flow, 
‘tion and renal hemodynamic effect of man- there is a decrease in GFR. There is a fall 
nitol. Surgery 59:408-413, 1966, in the flow to the cortex, and therefore, one 
has to assume that the medullary blood 
; ; flow must increase about five times. There 
ee Discussion is a washout of the counter-current mecha- 
Raymon C. Reap, MD, Little Rock, Ark: nism, thus reducing hypertonicity, de- 
This is an important paper. I had the op- creasing concentrating ability, and having 
‘portunity of reading the manuscript of this water loss that he describes so well, 
these rather detailed studies. I think that I would point out that what this really 
he data he has presented are valid. means to us is that we all assume in health 
‘Dr. Alan Thal of Kansas City also re a GFR of 180 liters/day, and that 99% of 
ceived the manuscript, and he couldn’t be this is reabsorbed in the medulla. There- 
here today, so he sent me his comments. I fore, each of us only passes 1% of our fil- 
‘would like to use them in discussion of this trate in urine. 
work, Dr. Lucas has found in his patients with 
‘The importance of Dr. Lucas’ paper is sepsis that the GFR decreases by 15%, 
a that he has brought us back to reality in which would reduce the GFR in an average 
"this field of renal vasodilatation and renal 70-kg male to 153 liters of filtrate per day. 
hemodynamics during sepsis. If we assume that, even with a medullary 
“Tf we look back in the light of his blood flow increased five times, the coun- 
Studies, we realize that Homer Smith had __ ter-current mechanism is so efficient that 
the right idea in 1943 when he pointed out 98% of the filtrate is absorbed, there is nev- 
© that in man, exogenous pyrogen caused re- ertheless a doubling of the urine output, or 
“nal hyperemia which was proportional to 3 liters a day which can well be inappro- 
; increased cardiac output. priate. 
_ Then we went through the wilderness of KENNETH J. PRINTEN, MD, Iowa City: 
the endotoxin dog shock model which Several years ago at Cook County Hospital 
lasted about 20 years or more. This model we studied a group of healthy young pa- 
was misinterpreted to appear that men tients with septic abortions who were in 
were dogs and vice versa. Even though septic shock. While we advocated aggres- 
Thal and Wilson, who presented a paper sive fluid therapy to keep these women hy- 
he re today, and Clowes had pointed out pervolemic during their phase of septic 
that sepsis in man caused an increase in shock, we had a significant number of pa- 
_ Cardiac output, the idea remained that in tients who did not respond quickly. We 
< man there was increased vascular resist- were forced to treat them with various 
„ance in the kidney, and renal failure was agents such as levarteronol (Levophed) bi- 
from sepsis on the basis of decreased renal tartrate, isoproterenol (Isuprel) hydrochlo- 
blood flow. ; ride, and phentolamine (Regitine) hydro- 
This latter was based almost entirely on chloride. 
the concept of the endotoxin model in the I wonder if Dr. Lucas has any data dem- 
dog and also, as Dr. Lucas pointed out, on onstrating whether any of these agents 
-the fact that assumptions were made with markedly affected the renal responses that 
PAH extraction in man- ating: sepsis, he has shown us today? = 
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en in normotensive and Bp teuis that went not only to the area of sepsis,- 


a than 40 Palin 


Bast Prurrr, JR., M) 
“ton, Tex: I enjoyed 
tion. = 
I would like to ask if he 
ances that. would confirm that 
tients had not had previous Wate 
as a cause for this very hi r 
and also:ask his criteria | 
failure with a urinary sodiu 
5 mEq/liter since ‘that characte 
rises with renal failure, 
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out of trouble in the researeh labora 

One of the factors not mention 
the role of hyperosmolemia as the 
nism for causing the renal vasodilatati 

Dr. Read and others have shown th 
creased serum osmolality by itself is 
vasodilator. 

Concerning patients witk jepi 
tions, pressor agents have he 
increase urine volume in oliguric, 
sive patients but not in oligtric nor 
sive patients. We do not have true b 
flow measurements during pressor 
sions so that one can only speculate 1 
the increased urine output, seen: in 
tensive patients given a pressor, is. 
ated with an increase in renal blood f 
the systemic pressure rises to norm 
Pruitt, many of these patients have s 
fluid uptake syndromes as is typical 
tients who have had severe hypoter 
severe sepsis with massive peritonitis, 
They really have a burn of the oneer 
cavity, and the inulin space in these p 
tients is markedly increased. : 

We have regulated fluids in order t 
keep the blood pressure and pulse stable, i in 
spite of the fact that this may entail giving 
large volumes like one would i in the b 
patient. 

Concerning the definition of renal al 
ure, it is important to remember that if ; 
patient goes into renal shutdown; on a pre 
renal basis, as a result of inadequate per. 
fusion, the urine sodium level will fall right | 
up to the point of shutdown. If the patien 
goes into renal failure of the nonoliguri 
variety, then the urine sodit level will 
crease as the kidney is no longer. 
concentrate, As a patient becomes 
volemic with decreased renal per 
the urine sodium value falls; but, if 
tient is rehydrated and prevented fı 
ing into actual shutdown, ha may the 

velop nonoliguric renal failure ant 
urine sodium concentrations: of 






































































































































































Gastroduodenal Endoscopy 


Management of Acute Upper 


Gastrointestinal Hemorrhage 
Hubert M. Allen, MD; Melvin A. Block, MD; 
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and Bernard M. Schuman, MD, Detroit 


During a period of 20 months, 101 pa- 
tients underwent gastroduodenal endoscopy 
for acute upper gastrointestinal tract hemor- 
rhage. Of these, the study was performed 
within 48 hours in 77 patients, providing a 
positive diagnasis of the original lesion in 69 
patients (90%): A positive diagnosis was es- 
tablished for oaly eight (33%) of the 24 pa- 
tients studied later than 48 hours. Standard 
radiologic studies with barium indicated a 
possible cause for bleeding in only 38 (54%) 
of the 71 patients studied within 48 hours, 
but correctly identified the actual cause for 
hemorrhage in only 23 (32%). Endoscopy re- 
sulted in only cne false positive diagnosis. A 
previous diagnosis or historical data sug- 
gested a cause for bleeding in 61 of the 101 
patients, but was correct in only 35 (57%). 
Massive bleeding prevented endoscopy in 
two patients, and technical factors limited 
the examinatioa in four. 


he surgeon always desires pre- 

operatively to have maximal in- 
formation available concerning the 
lesion being treated. This is partic- 
ularly important for both medical and 
surgical treatment of acute upper 
gastrointestinal tract bleeding. Sur- 
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geons have gained i increasing capabil : 
ity of recognizing at the time of oper- 
ation the cause of such hemorrhage, 
but this often requires time, and on 
occasion, extensive invasion of the lu- 
men of the stomach and duodenu 
Technical advances in instrumenta- 
tion have facilitated in recent years 
ease in the use of gastroduodenal en- 
doscopy. In our experience this ‘has 
provided accuracy also in the diag- 
nosis of the cause of acute upper 
gastrointestinal tract hemorrhage 
greater than that afforded by rad’ 
logic techniques, directed medic 
management, and decisions for oper- 
ation, and permitted a more direct 
operative attack with the eliminatio 
of blind procedures when surgery i 
required. The use of endoscopy in our 
institution has been reviewed to | 
termine the indications for, and ef- 
ficacy of, this. examination in acute 
upper gastrointestinal tract bleeding. 


Clinical Experience 


From January 1971 to August 1972, a to ; 
tal of 260 patients were admitted to: our 
hospital with the confirmed diagnosis 
upper gastrointestinal tract hemorrhage: 
Endoscopic examination was performed | 
the staff of the Department of Gastroe 
terology for 101 of these patients as part 


of the evaluation of their bleeding. Sev- 
enty-one of these 101 patients were stud- 


oe both 





Erosions & gastritis 


- Gastric ulcer 


Marginal ulcer 


` Normal GI tract. 
Deformed duodenum 
Suspect antral ulcer 
Duodenal ulcer 
Normal angiography 
‘Normal GI tract 
Hiatus hernia 
Deformed duodenum 
Leiomyoma (stomach) 
Normal GI tract 
Gastric ulcer 
Deformed duodenum 
Marginal ulcer 








Bleeding varices 


juodenitis 

‘ascular malformation (duodenum) 
= Mallory-Weiss syndrome 

o diagnosis made 


went endoscopy at a point in time remote 
rom their bleeding episode (24 patients) 
were not studied radiologically (6 pa- 
nts). Two patients of the group under- 
nt visceral angiography which failed to 
demonstrate the source of bleeding in 
both. This report will consider primarily 
71 patients studied within 48 hours. 
he 71 patients comprised 40 males and 
‘81 females with an age range from 15 to 84 
_ years, the average being 52 years. Thirty- 
atients had melena alone, 19 had 
ematemesis, and 12 patients had both 
melena and hematemesis. Four patients 
iad hematochezia. Twenty-two patients 
(80%) did not require transfusion, while 
the remaining 70% required from 2 to 18 
-units of blood. 
Endoscopy was performed with either of 
wo fiber optic gastroduodenoscopes: a gas- 
. trointestinal fiberscope (GIF) or a duode- 
nofiberscope (JFB). The GIF is 105 em long 
13 mm in diameter and has a forward 
iewing lens that can be cleaned by a jet of 
ater. The JFB is 125 cm long, with a 
ameter of 10 mm. Both instruments pro- 
ide a satisfactory view of the duodenum, 
ut the GIF permits visualization of all of 
e esophagus. Most patients were exam- 
ed in an endoscopic room, but some 


iven intravenously, and the pharynx was 
esthetized with 5% hexyleaine hydro- 
chloride. 
Value of 
_ Gastroduodenal Endoscopy 


In the study group of 71 patients, 
lesion responsible for bleeding 


Arch Surg/Vol 106, April 19 


Varices 
Normal study results 


Normal GI tract 





Normal GI tract and angiogram 
Normal! Gi tract 


Deformed duodenum 
Normal Gi tract 


was identified in 64 patients for a suc- 
cess rate of 90%. In 40 of the 71 pa- 
tients (56%) active bleeding was pres- 
ent at the time of the examination. In 
24 patients (34%) a likely cause of 
bleeding was found without evidence 
of active bleeding at the time. 

In radiologic examinations (upper 
gastrointestinal tract barium con- 
trast studies) done in the same group 
of 71 patients, no abnormality was 
recognized in 33 patients or 46%. Posi- 
tive radiologic diagnoses were estab- 
lished in 38 patients (54%), but the 
correct diagnosis was identified in 
only 30 (82%). Endoscopic and radio- 
logic findings are compared in Table 
1. A relatively high incidence of gas- 
tric erosions, readily demonstrated 
by endoscopy but not by radiologic 
studies, was noted. 

Of the 33 patients for whom a diag- 
nosis was not indicated by x-ray 
study, in 31 (95%) the diagnosis was 
made by endoscopy. In the two re- 
maining cases, endoscopy failed to 
disclose a lesion in one, and blood was 
seen in the duodenal bulb of the 
other, but a specific lesion was not 
identified. The radiologic study was 
considered technically inadequate for 
two of the patients in whom the study 
failed to demonstrate a lesion. 

Although the intrinsic nature of 
certain lesions favors endoscopic 
rather than radiologic recognition 


(Mallory- Weiss aon Pr: duodenitis; ; 


per S atii ak en tri 
examinations. In 11 ca 

findings were actually mislead 
three patients with reported 
hernias were bleeding fro 
gastritis, and of eight with du 
nal deformities, three were 
from erosive gastritis and 
gastric ulcers. 

Endoscopy permits the: reco 
of the presence of multiple abno: 
ities and, more importantly, th 
tification of which lesion ac 
responsible for the acute hemo: 
An antral ulcer was associat: 
duodenal ulcer in four patients 
site of hemorrhage actually 
from the duodenum in each. 
patients with bleeding varices, a 
ated gastritis was present in two 
esophagitis in one. 

Endoscopy has been helpful 
lecting and individualizing the 
erable therapy for acute 
trointestinal tract hemor 
particular, this examination c. 
tify hemorrhage from gas 
which nonsurgical treatment 
phasized. Seven of the 1 pe 
with bleeding from gastritis he 
ray evidence of a lesion that w 


was initial made but subs 
rejected as erroneous, 

By identifying a new. blee! 
sion, endoscopy was valuable 
ning management in seven 
who had bled previously fro 
lesions. Three patients with 
bleeds from esophageal varices 
found to be bleeding from ne 
previously unrecognized siti 
duodenal ulcer in two instance 


found endoscopically: in. thr e 
from gastritis, and in on 
duodenitis. 





T however, by the 
t of 47 patients for whom 


shown in Table 2. 
Of the remaining 30 patients of the 


ot performed) a bleeding site 
entified i in 19 patients for a 


nations, results of which were 
reted as. within normal limits, 
which the examination 
incomplete, because of massive 
jleeding in one, and lack of patient 
cooperation in another. The diagnoses 
for the remaining 11 patients in- 
eluded ‘three duodenal ulcers, three 
c ulcers, two with gastritis, and 
ach of malignant gastric ulcer, 

s, and duodenitis. 


Operative Experience 


oduodenal endoscopy has been 
alar importance to the sur- 
“identifying those lesions 
y. to require operation and 


ants requiring emergency oper- 
to control bleeding. Of the 101 
ents examined endoscopically, 11 
uired operation to gain control of 
bleeding. The diagnosis was es- 
preoperatively by endos- 

n n all of these 11 patients. Ten of 


nd one patient underwent 
gastric resection for duodenal 
month following the episode 
yleeding. Of the ten patients 
oing urgent surgery, bleeding 
three from duodenal ulcers, 
m benign gastric ulcers, in 
esophageal varices, in one 


din one from a car- 


PastiHistorica! Factors. 
Prior peptic ulcer disease 
Chronic or recent alcohol ingestion 
Prior diagnosis of cirrhosis 
Prior gastric surgery 
History of excessive aspirin ingestion 








Chronic ep:gastric pain 





Regional enteritis 
Use of stercids 








Known varices 





Previous upper GI tract bleeding 





tient bleeding from gastritis. The 
three operative deaths in this group 
resulted from liver failure with asso- 
ciated esophagastric varices, inoper- 
able carcinoma of the stomach, and 
myocardial infarction following re- 
section for benign gastric ulcer, 
respectively. in addition, three non- 
operative deaths resulted from un- 
controlled variceal hemorrhage in 
two, and liver failure and coag- 
ulopathy associated with a bleeding 
duodenal ulcer in the third. 


Limitations of 
Gastreduodenoscopy 


In two of the 101 patients an ade- 
quate endoscepic examination was 
not performed because of massive 
bleeding. One patient, while receiving 
transfusions fer exsanguination, died 
during the examination. Thus, gas- 
troduodenal endoscopy is not indi- 
cated in patients with massive hem- 
orrhage and for whom a delay in 
surgical treatment could increase 
mortality. 

The incidenee of erroneous diag- 
noses from gastroduodenal endoscopy 
is low. One instance of bleeding re- 
ported to be from hemorrhagic gas- 
tritis was subsequently found at the 
time of surgery to be due to a benign 
lesser curvature ulcer of the stomach. 
Another patient for whom no abnor- 
mality was detected by endoscopy re- 
quired operation at which time an ul- 
cerating carcinoma was found. to 


he lesser curvature of the. 
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It is usually possible to accomplish 
a complete examination with gastro- 


strument does have certain lim 
tions. Examination of the duodenum 
was intentionally omitted in certain 
patients included in this study. If the 
diagnosis of bleeding varices w 
made endoscopically, the examination 
was terminated at this point. If ac- 
tive bleeding from the stomach was 
present, (from gastric ulcer or gas- 
tritis) the duodenum was not visu: 
ized if no blood appeared from th 
area. The duodenum was not entéred 
because of pylorospasm in one patient 
and scarring in another. Excess » 
length of the stomach and lack of 
patient cooperation each prevented | 
duodenoscopy in one patient. Duode- » 
noscopy was accomplished in 60% of 
the patients. 

The yield of positive diagnoses ün. 
doubtedly increases with the end 
copist’s experience and his ap] 
cation of the proper instrument in 
each situation. An assistant is needed 
during the examination and carefu 
maintenance of the instrument is es- 
sential. Delays and other difficulties - 
may be associated with examinati 
at night or during the weekends. 
sualization of bleeding from the le- 
sion provides confidence that the sit 


of bleeding has accurately been iden- 


tified. Perforation, aspiration, . in- 
creased intensity of bleeding, or ag- 
gravation of perforations because of 


‘insufflation of the stomach have no 


4 


been - problems in this series o 





a nosis was propose 


oscopy jusi fies eonaideration 
is examination for all patients 
acute upper gastrointestinal 
emorrhage. If the patient is 
ing massively or is in a hemo- 
mically precarious condition, en- 
py should not be considered at 
expense of restorative therapy, or 
y in life-saving surgery. 

Endoscopy should be performed as 

as feasible in upper gastroin- 

tinal tract hemorrhage to ensure a 

h rate of positive diagnoses. Delay 
performing the examination sig- 
cantly lowers the yield of informa- 
nn. Of 18 cases examined 72 hours or 
er after active bleeding, in only 
re- (27%) was a definite diagnosis 
stablished. Furthermore, early ex- 
mination is important even though 
inical evidence of hemorrhage has 
eased, since bleeding can recur and 
massive. 

‘Palmer, in an extensive experience 
“with the use of endoscopy in acute up- 
per gastrointestinal tract hemor- 
rhage, also observed a high incidence 

potentially bleeding lesions not 

tually causing the current hemor- 
rhage.’ Some of these additional le- 
sions are recognized by radiologic 
studies and can produce confusion in 
management. Palmer also observed 
that duodenal ulcers caused only one 
ourth of the hemorrhages. In our ex- 
perience a positive diagnosis was not 
established in over half of the cases 
by x-ray studies, and only 38% of the 


. Grorcs E. BLock, MD, Chicago: First let 
me inform you that there is no nepotism 
involved here. Dr. Mel Block and I are not 
related. We have been fortunate enough to 
use endoscopy during the past five years 
. and find that it is a very helpful adjunct as 
- Dr. Allen has indicated. However, it is not 
<a panacea and it does have its limitations. 
As Drs. Allen and Block mentioned in the 
‘Manuscript, these limitations are the un- 
: erative patient (usually the alcoholic 
or drug-addicted. patient), those individ- 
with massive hemorrhage that i is dis- 


cedures as the source of bleeding. 

Palmer noted also that only ocea- 
sionally is the past medical history of 
help in the identification of the source 
of bleeding. In our total group the 
past medical history was helpful in 
39%, but was misleading in 29%. 

Aside from the lower yield of posi- 
tive diagnosis and the problem of 
misleading diagnoses from radiologic 
studies, its use before endoscopy 
creates the problem of obscuring bar- 
ium coating the mucosa. Endoscopy 
provides an additional advantage by 
indicating the severity of bleeding at 
the time of examination. 

Our experience with diagnostic an- 
giography in acute upper gastroin- 
testinal tract hemorrhage has been 
limited but disappointing. Only two 
patients in the present study under- 
went angiography. Both were bleed- 
ing acutely at the time of exam- 
ination. In neither patient did 
angiography identify the site of hem- 
orrhage. However, endoscopy demon- 
strated the duodenal ulcer and the 
vascular malformation of the duode- 
num which were, respectively, the le- 
sions producing bleeding in these two 
patients. 

This study again emphasizes the 
frequency of mucosal lesions in the 
stomach and duodenum as a cause of 
acute hemorrhage.” Endoscopy is of 
critical value in the recognition of 
these lesions and, accordingly, in the 
management of these patients. Al- 
though we have not had experience 


Discussion 


the patient who has a mechanical barrier 
such as cervical arthritis, pharyngeal le- 
sions, etc, and also a very practical sit- 
uation that faces us many times: the un- 
availability of an experienced endoscopist 
at nighttime or on the weekends when we 
really need them. 

There are also some dangers to endos- 
copy. The first is procrastination. In par- 
ticular, our medical colleagues have be- 
come so enamored with endoscopy that if 
we have not examined all orifices with a 
bright light, they sometimes feel that.a pa- 


tient should-not be operated upon. As are: 
y, sult, we have had some patiente whose — 


ations not 
= tive use and wi 
bleeding is not 


operation* = < 

Early endoscopy n 
gastrointestin: 
therefore, permi 
accurate identifi 
ing lesion, elimin. 
dental abnormalities 
of the bleeding, im 
of medical and surgical man 
and an assessment of the se 
the bleeding. The technical 
tions and potential fer er 
diagnoses and complicatio 
small, but should be recognizes 
precise importance of this 
tion in reducing mortality 
bidity from acute uppe 
testinal tract bleeding is ¢ 
evaluate and requires a: 
analysis of large numbers o; 
randomly treated, with an 
endoscopy. 
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eventual operations were unnecessari 


postponed. 

We also find that there tends to be 
interpretation, particularly by those 
viduals who are inexperienced whe 
examine patients who have harbor 
nasogastric tube fer more than 24 
An inexperienced endoscopist wi 
interpret this and the- ugual m 
trauma will be diagnosed — 
gastritis. : 

In the manuscript Dr. All 
that the lack of bleed iny 





The advantages of sidani i are ob: 
vious. As mentioned, particularly in the 


drome and varices—we have found that en- 
doscopy is extremely valuable in diagnos- 
ing these as well as gastric ulcers and 


one out of ten of your patients nee op- 
eration, and with only 18 patients having a 


alarmingly low percentage. I would ques- 
tion i this percentage was so low. Sec- 


eal by blood? Third, has there been 
any correlation with the nondiagnostic 
patients. after endoscopy by retrieving 
a ‘diagnosis with the use of hypotonic 
duodenography? 
ALEXANDER J. WaLT, MD, Detroit: New 
ehnology i is often a key, I think, to sud- 
den progress in surgery. The cystoscope in 
many ways gave birth to the urologist. I 
think it would have been a pity had the 
ystoscope become the property of the ne- 
hrologist, for example. Similar analogies 
be drawn with the bronchoscope and 
ophagoscope. Now that we have the 
be optic gastroscopes, I believe that, 
‘space of a few years, unless we as 
use these, they will pass from our 
ey have, in fact, opened new vis- 
the gastroenterological surgeon. In 
ny respects, these instruments can free 
from the thralldom of radiologists and 
rom dilatory gastroenterologists. 
-In our institution, we have been blessed 
y the presence of Dr. Sugawa who is a 
ember of our department of surgery, and 
over the last year he has “scoped” 154 
people with acute, upper gastrointestinal 
‘tract bleeding. Much of my information is 
; derived from his experience. 
He assures me that the GIF is a much 
€ nstrument than the JFB for pur- 
poses of looking at the stomach in times of 
: eeding. He has been successful in 
; at the esophagus, the stomach, and 
“the duodenum in 98% of the people re- 
; erred to him. The ideal time for this ex- 
n is between 12 and 24 hours after 


me up with certain conclusions, al 


though these aren’t unique to us. First, pa- 


tients may bleed from more than-one site, 


and this will be revealed by the endoscope. 
Second, the site may be different from that 
which is being predicted clinically. In other 
words, one may think from past history, as 
Palmer pointed out, that the person has a 
duodenal ulcer when, in fact, this episode 
of bleeding is due to erosive gastritis. The 
past history may be very deceptive, and 
knowledge of the type of lesion that one is 
dealing with may, of course, influence one 
into whether to operate at all or whether, 
at operation, to do a resection or perhaps a 
vagotomy and pyloroplasty or whatever. 

The inefficiency and the inaccuracy of 
the barium meal has been revealed once 
and for all. We shouldn't be surprised 
about this because the stomach has the 
ability to regenerate its mucosal lining 
within two days, and therefore (inasmuch 
as superficial lesions are certainly the com- 
monest cause of upper gastrointestinal 
tract bleeding in our institution) the time 
to look at the inside of the stomach is 
within 24 hours—before the mucosa can re- 
generate. This has been well known to ra- 
diologists for many years. Those few radi- 
ologists who have been prepared to get up 
and do barium meals in the middle of the 
night have been able to reveal niches in the 
stomach that are denied to them 48 hours 
later. 

I think the new fiberscopes give the sur- 
geon independence, as I said earlier, from 
the internist, the radiologist, and the an- 
giographist and enables him to get on with 
the job urgently at a time that is con- 
venient to him and ideal for the patient. 

Last, Dr. Sugawa has used the endo- 
scope one different way. In the patient who 
is either in shock or has massive bleeding 
or whose stomach is full of clots and can’t 
be viewed, intraoperative endoscopy has 
been performed. Only a small group of pa- 
tients have needed this, but this extension 
may be valuable if, at the time of the lap- 
arotomy with the abdomen open, the en- 
doscope is passed from above. The endos- 
copist can then inform the surgeon exactly 
what is going on in the stomach after the 
clots have been evacuated. 

This has removed the need to do a gas- 
trotomy, prevented contamination of the 
peritoneal cavity, and provided a road map 
to the operating surgeon. 

I think that the paper that Drs. Block 
and Allen presented is of great help to sur- 


= geons. I do hope that we will learn to use 


th instrument and make it peculiarly our 


: would like to compliment ‘the 


-authors on a very excellent paper. As fi- 
ber optic instruments have greatly im- 
-proved and are becoming generally avail- 


able, surgeons have now become interested 
in gastrointestinal endoscopy, whereas, be- 
fore it was sort of a hobby for gastroenter- 
ologists. 

Certainly in upper gastrointestinal tract l 
bleeding, fiberendoscopy has made a great. 
difference in the surgeon’s ability to make 
his decision at the appropriate time, know- 
ing the exact diagnosis, and being able to 
proceed with the treatment of choice. 


Our experience with diagnostic accuracy. 


in gastrointestinal tract bleeding has been 
similar to that reported by the authors; 
The newer upper gastrointestinal tract fi- 
berscopes such as the GIF offer great ad=: 
vantages over older scopes in acute gas- 
trointestinal tract bleeding. Now with one 
single end-viewing scope the surgeon. can 
see exactly what is going on in the esoph- 
agus, the stomach, and the duodenum with 


one brief examination at the patients me 


bedside. 

The only problem that we have encoun- > 
tered occasionally is a stomach full of 
clotted blood. This usually doesn’t inhibit 
the examination of the duodenum because 
by turning the patient on his left side, 
good visualization of the antrum, pylorus, 
and the duodenum can be obtained. quite: 
readily even if the stomach is full of blood: 
and of course, an excellent examination o) 
the esophagus is possible. ° 

All sorts of tube irrigations have been 
tried to empty the stomach of blood and- 
clots, but we have found that the best emp- 
tying procedure is really when the patient 
vomits. So if you can safely induce the pa- 
tient to vomit, that usually gets rid of most 
all the clots. 

The great advantage of fiberendoscop! 
over contrast x-ray examination is that i 
can specifically identify the bleeding site. 
Even though contrast studies can identif’ 
one or more specific lesions, that doesn’t. 
determine for the surgeon which lesion is 
bleeding and that is what has to be known. 
It is not whether there are pathologic find- 
ings in the stomach, but where is the bleed- 
ing coming from? 

Following are some examples of bleed- 
ing lesions that are frequently missed oñ- 
x-ray examination of the upper east 
testinal tract. 

There were large esophageal varices ina 
patient with known liver disease suspected 
of bleeding from varices. Even. thoug! 
there were giant varices, the bleeding w 
not from varices but from diffuse: hemo! 
rhagic, erosive gastritis. — 

A patient “hada Mallory Weiss tear 


ee Endoscopy. 





right at the esophagogastric junction and 
the 14-cm longitudinal tear straddled the 
junction. 

A “U” turn maneuver of the scope was 
made in the stomach of a patient. The 
scope was turned all the way around so as 


to view the esophagogastric junction from | 


below upward. Here there was a very small 
gastric ulcer, one of many in this patient. 

Other small gastric ulcers were found in 
a patient with large varices, and he was 
bleeding from multiple gastric ulcers. 

We had a patient with erosive gastritis 
that was bleeding. 

There was an acute gastric ulcer that 
was bleeding and was the cause of another 
patient’s hemorrhage. 

Another gastric ulcer, 2 cm in diameter, 
was found in a patient who had multiple 
bleeding gastric ulcers involving the fun- 
dus of the stomach as well, and he required 
total gastrectomy. 

Another malignant gastric ulcer was 
bleeding and biopsy proved it was an 
adenocarcinoma of the midbody of the 
stomach. 

A bleeding ulcer in the second portion of 
the duodenum in one patient demonstrated 
the point made by Dr. Block, ie, even 
though the duodenum may not have any 
blood in the bulb, peptic ulcer bleeding 
may still be present with the blood going 
primarily downstream. This patient had no 
blood in the stomach or the duodenal bulb. 
This uleer was found in the second portion 
of the duodenum. 

Again I would like to compliment the au- 
thors on their excellent presentation and 
emphasize that every major hospital ought 
to have the availability of emergency up- 
per gastrointestinal tract fiberendoscopy 
for gastrointestinal tract bleeding. 

Dr. Biock: I want to express our appre- 
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ciation to Drs. George Block, Walt, and 
Gaisford for their contributions. 

Dr. Block questioned omission of duode- 
noscopy in cases where blood is not seen 
oozing into the stomach from the duode- 
num. I would like to clarify this point and 
emphasize that examination of the duode- 
num was intentionally omitted only if a 
definite and adequate cause of bleeding 
was identified in the esophagus or stom- 
ach. Otherwise, the duodenal examination 
should be done. 

We agree with Dr. Block that gastro- 
duodenal endoscopy does have distinct lim- 
itations in patients with upper gastroin- 
testinal hemorrhage. There are certain 
lesions that are not readily identified by 
this technique. Thus, hematobilia, though 
rare, may not be recognized unless rather 
large amounts of blood happen to be seen 
flowing through the ampulla into the 
duodenum. It is in such instances that mi- 
nor changes in the gastric mucosa may 
lead to a wastebasket diagnosis, such as 
gastritis, and an erroneous diagnosis made 
for the cause of bleeding. Experience and 
common sense are required in the inter- 
pretation of findings and their correlation 
with the clinical situation. 

Relative to the question of why more pa- 
tients in our group did not undergo oper- 
ation, it should be noted that in approxi- 
mately one third the cause of bleeding was 
from gastritis or gastric erosions. In such 
instances, we are conservative in proceed- 
ing with operation inasmuch as most can 
be controlled without the necessity of oper- 
ation. We did not have any patient in the 
group who died from the bleeding itself, 
except in a patient with massive bleeding 
from esophageal varices. 

Dr. Gaisford indicated that vomiting 
best empties the stomach of blood in prep- 


Gastroduodenal Endoscopy/Allen et al 
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aration for gastroduodenoscopy. Gastric 
lavage with a large tube, as the Ewald 
tube, can be used but is not always 
adequate. 

Hypotonic duodenoscopy has not been 
used in examinations for the cause of 


acute upper gastrointestinal tract bleeding = 


in this group. 

For patients in whom gastroduodenos- 
copy cannot be done preoperatively and 
the lesion producing hemorrhage is not 
readily identified by the surgeon at oper- 
ation, intraoperative endoscopy should be 
helpful, as Dr. Walt indicated. We have not 
utilized this variation of the procedure to 
date. 

A critical question in evaluating the im- 
portance of gastroduodenal endoscopy re- 
lates to the number of lesions producing 
upper gastrointestinal tract hemorrhage 
which are not obvious to the surgeon at op- 
eration but which are evident by preopera- 
tive gastroduodenoscopy. Of the ten pa- 
tients in our group who required urgent 
operation, only one patient had a lesion, 
gastritis, which would not have been read- 
ily recognized by the surgeon as the cause 
of the hemorrhage. But of the group of 71 
patients, at least 21 patients had lesions 
(gastritis, gastric erosions, duodenitis, vas- 
cular malformation, and the Mallory- 
Weiss syndrome) which probably would 
not have been easily identified at oper- 
ation. Thus, perhaps one fourth of patients 
with acute upper gastrointestinal tract 
hemorrhage possess a lesion that would 
not be readily seen at the time of oper- 
ation. We believe that this incidence jus- 
tifies, among other reasons enumerated, 
the early utilization of gastroduodenoscopy 
whenever possible for patients with acute 
upper gastrointestinal hemorrhage. 
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PERISTIM FORTE 


(CASANTHRANOL) 90 mg. STIMULANT LAXATIVE 


predictable laxation without 


harsh effects 


PERISTIM FORTE capsules contain 90 mg. of 
casanthranol—offering strength in laxation geared 
to the special needs of stubborn constipation. 
Acute or chronic cases not responding to more 
conservative treatment are good candidates for 
PERISTIM FORTE, which can stimulate motil- 
ity successfully, with little chance of causing 
loose stools, griping ,or feelings of urgency. One 
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Gastrointestinal Polypectomy 


Via the Fiberendoscope 


Walter D. Gaisford, MD, Salt Lake City 


Over 400 gastrointestinal fiberendoscopic 
procedures and 72 gastrointestinal poly- 
pectomies via the fiberendoscope using an 
electrosurgical-snare technique have been 
performed without significant complica- 
tions. Colonic polyps were excised from the 
sigmoid, descending, transverse, and right 
colon, and ranged in size from 0.5 cm to 3.5 
cm. Gastric polyps were excised from the 
body, antrum, and prepyloric regions, and 
ranged in size from 1.2 cm to 3.5 cm. All ex- 
cised polyps from stomach and colon were 
histologically benign. Fiberendoscopy of the 
upper and lower gastrointestinal tract is 
proving to be diagnostically more accurate 
than contrast barium x-ray examination in 
identifying gastrointestinal polyps. Fiberen- 
doscopic removal of polyps is an effective 
method of treatment that avoids the signifi- 
cant patient risk, discomfort, and inconven- 
ience of major surgery and is more economi- 
cal for the patient. 


es recent development of clinically 
usable, flexible fiberendoscopes 
for the gastrointestinal tract is sig- 
nificantly altering the surgeon’s ap- 
proach to patients with alimentary 
tract disease.'* Fiberendoscopic exci- 
sion of polyps of the gastrointestinal 
tract has many advantages when 
compared to alternative methods of 
surgical management. Risk of death 
from major operation may outweigh 
the possibility that the polyp lesion 
is cancer. Nonoperative management 
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with periodic follow-up with contrast 
x-ray examination can fail to identify 
all of the polyps and cannot exclude 
cancer in a small polypoid lesion. 

An electrosurgical-snare technique 
has been developed in this laboratory 
for gastric and colonic polypectomy 
via the fiberendoscope. Safety to the 
patient and effectiveness of treat- 
ment are prime considerations in the 
new surgical fiberendoscopic tech- 
nique. Seventy-two gastrointestinal 
polypectomies via the fiberendoscope 
have been performed in the Surgical 
Endoscopy Unit of the Latter-day 
Saints Hospital without significant 
complication. The patients ranged in 
age from 21 to 80 years. 


Instrumentation 


The end-viewing fiberendoscope, 100 cm 
in length, was used for initial and follow- 
up upper gastrointestinal examinations as 
well as for the endoscopic excision of gas- 
tric polyps (Fig 1). The distal end of the 
scope was modified by covering both metal 
bands with latex rubber sheaths to insu- 
late the gastric mucesa from potential 
electric current transmitted from the cau- 
tery probe tip through gastric electrolyte 
solution (Fig 1, insert). For colonic poly- 
pectomy either the model CF-MB (Olym- 
pus) 111 em in length, or model CF-LB 
(Olympus) 187-cm colonfiberscope were 
used (Fig 2). All of these scopes are 
equipped with channels for irrigation, suc- 
tion, air inflation, washing the lens, and 
biopsy. The biopsy-irrigation channel was 
used for passing the electrosurgical-snare 
device through the fiberendoscope. A cold 
light source was provided by a xenon lamp 
model CLX (Olympus). Electrical current 
for the cautery-snare device was obtained 
from a solid-state electrosurgical unit 
(Valleylab Model SSE - 2) providing both 





coagulating and cutting currents. The 
snare device utilized a stainless steel cable 
loop (outside diameter, .018 inches) inside a 
Teflon sheath (outside diameter, .77 inches; 
inside diameter, .053 inches) which is 
passed through the biopsy-suction channel 
of the scopes (Fig 2, insert). 


Patient Preparation 
and Technique 


Routine upper gastrointestinal fiberen- 
doscopy and colonfiberendoscopy are usu- 
ally performed on an ambulatory out- 
patient basis. Most of the patients in this 
series were examined endoscopically on a 
separate occasion prior to the polypectomy 
procedures. At this preliminary examina- 
tion, the number and location of polyps are 
documented in comparison to x-raye film 
findings, endoscopic photos are taken, and 
biopsies of the lesions are obtained. 

The patient for gastrointestinal poly- 
pectomy is preadmitted to the hospital as 
an outpatient several days before the 
planned polypectomy(s). As part of a pro- 
gram initiated two years ago by the Sur- 
gery Department at the Latter-day Saints 
Hospital, the majority of patients for elec- 
tive surgery are preadmitted on an out- 
patient basis two to five days before the 
scheduled operative procedure. The patient 
is given a complete physical examination, a 
complete history is taken, computerized 
pulmonary function measurements and 
electrocardiogram are performed, and lab- 
oratory testing including urinalysis, com- 
plete blood cell count, 12-channel blood 
chemistry tests, partial thromboplastin 
and prothrombin tests are done. In addi- 
tion to these routine studies, any special 
laboratory or x-ray procedures needed are 
done at the time of preadmission. Results 
of preadmission studies are reviewed later 
the same day. 

Patients for gastrointestinal poly- 
pectomy are instructed to fast 10 to 12 
hours before coming from home to the Sur- 
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Fig 1.—Gastrointestinal fiberenderoscope, 
model GIF-D, 100 cm long. Enlargement of 
circled area shows modified distal end with 
insulating latex rubber sheath covering 
metal bands (arrows). 


gical Endoscopy Unit on the day of their 
scheduled polypectomy. Patients for co- 
lonic polypectomy are given in addition a 
mechanical bowel preparation including 
two days of low-residue diet, 24 hours of 
clear liquid diet, 2 oz of castor oil 10 to 12 
hours before examination, and high tap 
water enemas until results are clear two 
hours before the procedure. 

In the Unit, the patient changes clothes 
into a hospital gown. For upper gastroin- 
testinal endoscopy the patient gargles with 
30 ml of 0.5% dyclonine hydrochloride (Dy- 
clone) and is premedicated with intrave- 
nousty administered meperidine hydro- 
chloride (Demerol) 50 mg, and titrated 
slowly with diazepam (Valium) 5 mg to 15 
mg intravenously to a state of cooperative 
somnolence. For colonfiberendoscopy, in- 
travenous diazepam titration is usually the 
only premedication used. With the patient 
lying comfortably on his left side over an 
electrical grounding plate on the padded 
endoscopy table, the fiberendoscope is in- 
serted and the polyp(s) reidentified. If 
more than one polyp is to be removed, the 
most proximal polyps are removed first. 
The electrosurgical-snare device is passed 
through the scope and the snare loop 
passed around the polyp and closed firmly 
around the base of the polyp. Alternating 
coagulation and cutting currents are ap- 
plied to the base of the polyp as the snare 
is gradually closed until the base has been 
thoroughly coagulated in order to prevent 
premature division of pedicle and unex- 
pected bleeding. Current settings on the 
transistorized electrosurgical unit are ad- 
justed for each patient and each individual 
polyp depending on size of polyp and thick- 
ness of pedicle. In general, settings are 
usually low between 1 and 3 (on a scale of 
10) for both coagulating and cutting cur- 
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Fig 2.—Colonfiberscope, model CF-LB, 
187 cm long. Enlargement of circled area 
shows tip of scope with snare device ad- 
vanced through biopsy channel of fiberen- 
doscope (arrows). 


rents on the Valleylab machine. After in- 
specting the fulgurated base on the gastric 
or colonic mucosa, the excised polyp is 
grasped with the biopsy forcep or held 
against the tip of the scope with suction 
and the fiberendoscope and polyp are re- 
moved. 

Following the procedure, the patient is 
taken from the Surgical Endoscopy Unit to 
a reserved hospital-room bed. No oral in- 
take is allowed for four to six hours, but 
thereafter clear liquids are allowed. The 
patient is observed in the hospital over- 
night and usually discharged the following 
morning. A bland diet for gastric poly- 
pectomy patients or a low-residue diet for 
colonic polypectomy patients is continued 
at home for two weeks. Follow-up fiberen- 
doscopic examination is usually performed 
in four to six weeks. 


Clinical Findings and Results 


Intermittent rectal bleeding was 
the most common symptom in pa- 
tients with colonic polyps and was 
present in over half of the patients. 
In the patients with gastric polyps in- 
termittent partial outlet obstruction 
was present in two, intermittent 
bleeding in two, vague epigastric dis- 
tress and nausea in two, and four pa- 
tients had no specific upper gastroin- 
testinal symptoms. 

All patients in this series had x-ray 
films of the upper gastrointestinal 
tract and/or barium enema x-ray ex- 
aminations prior to fiberendoscopy. 
Table 1 summarizes the comparative 
diagnostic accuracy of fiberendoscopy 
vs barium contrast x-ray film in locat- 
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Table 1.—Comparative Diagnostic 
Accuracy of Gastrointestinal 
Polyps Fiberendoscopy vs Barium 
Contrast X-ray 






Group A (54) 
X-ray findings: Positive 54 
Fiberendoscopy: Positive 54 

Group B (20) 
X-ray findings: 

Fiberendoscopy: 

Group C (18) 
X-ray findings: Negative 

Fiberendoscopy: Positive 


Table 2.—Location of 
Excised Gastrointestinal Polyps 


10 


Positive 0 
Negative 20 

















4 


















Colon 
Sigmoid 35 
Descending 15 
Transverse 10 
Ascending 


Table 3.—Histology of 
Endoscopically Removed Polyps 
Gastric 
Adenomatous polyp 6 
Atypical cellular changes 2 
Leiomyoma 2 







Colon 
Adenomatous polyp 60 
Atypical cellular changes 2 
In situ carcinoma 0 






ing and identifying gastrointestinal 
polyps. In the majority of cases one or 
more barium air contrast x-ray films 
accurately demonstrated the polyps 
proved at fiberendoscopy. However, 
in 20 patients the x-ray film diagnosis 
was positive or strongly suggestive of 
a polyp but fiberendoscopy proved a 
negative examination. In 18 cases the 
x-ray findings were negative for 
polyps, but fiberendoscopy revealed 
the presence of polyps 0.6 em to 3.5 
cm in size. 

For the occasional difficult colonfi- 
berscope intubation, the patient may 
be examined under image intensifier 
fluoroscopic control to follow the pro- 
gress of the colonfiberscope. Also, it is 
sometimes helpful to obtain a plain 
x-ray film of the abdomen to confirm 
and document the anatomic location 
of the end of the colonfiberscope to 
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Fig 3.—Colonfiberscope model 
(111 cm) intubated to hepatic flexure colon. 


correlate this with endoscopic patho- 
logic findings and previous barium 
contrast x-ray findings. Figure 3 
shows the 111 cm colonfiberscope 
model CF-MB (Olympus) intubated to 
the hepatic flexure. Figure 4 shows 
the 187 em colonfiberscope model CF- 
LB (Olympus) intubated to the cecum. 

Using the electrosurgical-snare 
technique via the fiberendoscope as 


-developed in our primate research 


laboratory, 72 clinical gastrointesti- 
nal polypectomy procedures were per- 
formed. These include ten gastric 
polypectomies using the modified GIF 
fiberendoscope and 62 colonic poly- 
pectomies using either the medium 
bundle or long bundle colonfiber- 
scope. 

Table 2 summarizes the anatomic 
location of the excised polyps. The 
majority of colonic polyps were in the 
left colon and six of the ten gastric 
polyps were in the antrum. 

Table 3 summarizes the histology 
of the endoscopically removed polyps. 
None of the excised polyps in this 
series was malignant. All polyps seen 
endoscopieally that were suspected of 
being malignant were carefully biop- 
sied, and no attempt was made to re- 
move them endoscopically. If proved 
malignant by biopsy then removal 
was accomplished by open abdominal 


surgery. 


No complications have occurred in 
over 400 fiberendoscopic diagnostic 
examinations in this laboratory. In 
this series of 72 gastrointestinal poly- 
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Fig 4.—Colonfiberscope model CF-LB 


(187 cm) intubated to cecum. 


pectomies via the fiberendoscope only 
one minor complication occurred. Fol- 
lowing a high sigmoid large poly- 
pectomy (3.5 cm), a moderate amount 
of bleeding per rectum occurred 
which promptly stopped and the pa- 
tient was observed an extra day in 
the hospital. There was no significant 
change in the patient’s hematocrit 
reading, and no blood transfusion 
was necessary. The patient’s follow- 
up course was uneventful and asymp- 
tomatic. 

Follow-up-endoscopic examinations 
were performed in all patients in this 
series. Complete removal of the 
polyps and complete mucosal healing 
was present in each case. Symptoms 
and/or evidence of gastrointestinal 
bleeding were eliminated in every pa- 
tient. The following short case sum- 
maries are illustrative. 


Report of Cases 


CasE 1.—A 73-year-old woman was hos- 
pitalized for severe anemia, occult blood in 
the stool, and vague epigastric symptoms. 
A barium x-ray examination of the upper 
gastrointestinal tract revealed a 1.5 cm 
pedunculated gastric polyp with a moder- 
ately wide base 1 em from the pylorus (Fig 
5). Also identified endoscopically opposite 
the polyp just proximal to the pylorus was 
a 1.5 em gastric ulcer (Fig 6). The polyp 
was excised via the end-viewing fiberscope 
and proved to be a benign adenomatous 
polyp (Fig 7). Results of stool guaiac tests 
became negative, anemia did not recur, 
and follow-up fiberendoscopy eight weeks 
later showed complete healing of the gas- 
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Fig 5.—Upper gastrointestinal x-ray film 
(case 1) with endoscopically removed gas- 
tric polyp placed alongside radiologic filling 
defect in prepyloric area. Gastric ulcer (1% 
cm) opposite the polyp was identified endo- 
scopically but not seen at x-ray examina- 

tion. 


Fig 6.—Endoscopic view of electrosurg- 
ically excised gastric polyp (case 1) held by 
biopsy forceps. Gastric ulcer is seen to left 
(triangular shape), pyloric opening is in 
background and site of polyp excision is to 
the right. 





tric ulcer and the polypectomy site. 

Case 2.—A 69-year-old woman com- 
plained of intermittent rectal bleeding and 
barium enema x-ray examination revealed 
a large mid-sigmoid colon polypoid filling 
defect and extensive sigmoid and descend- 
ing colon diverticula (Fig 8). The patient 
was scheduled for celiotomy and colec- 
tomy, but was subsequently referred for 
colonfiberoscopy and possible polypectomy 
because of her age and high operative risk. 
At colonfiberoscopy a large polyp on a long 
pedicle at 40 cm was successfully excised 
and proved to be a benign adenomatous 
polyp (Fig 9). Subsequently the patient’s 
rectal bleeding ceased, and the patient was 
spared a major abdominal operation. 

Case 3.—A 59-year-old man developed 
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Fig 7.—Endoscopically removed 1% cm 
gastric polyp (case 1) from prepyloric area, 
anterior and posterior views. Posterior view 
shows moderately wide electrofulgurated 
base of benign adenomatous polyp. 


intermittent rectal bleeding. Eight years 
previously he had a partial sigmoid colec- 
tomy for several adenomatous colonic 
polyps. Several recent air contrast barium 
enema studies revealed a single 2-em pe- 
dunculated polyp in the proximal trans- 
verse colon. Abdominal operation and 
transverse colotomy had been planned, but 
he was referred for consideration of endo- 
scopic removal of the polyp. Colonfiberen- 
doscepy to the cecum revealed three pe- 
dunculated polyps in the transverse colon, 
one in the descending colon, one in the sig- 
moid colon, and an additional sessile polyp 
in the sigmoid colon (Fig 10 and 12). The 
five pedunculated polyps were excised via 
the fiberscope at 110 cm, 108 cm, 80 cm, 
75 em, and 25 cm, and a sixth polyp was 
biopsied and electrofulgurated (Fig 10). 
Pathologic diagnosis in each was benign 
adenomatous polyp. Subsequently rectal 
bleeding ceased. The patient required only 
24 hours hospitalization, was spared a ma- 
jor abdominal operation, and most likely 
would not have had the additional polyps 
found at the proposed abdominal oper- 
ation. 


Comment 


With the use of recently developed 
end-viewing fiberendoscopes it is now 
possible to safely perform direct vis- 
ual examination of the entire upper 
gastrointestinal tract several feet be- 
yond the ligament of Treitz, and the 
entire colon including part of the ter- 
minal ileum. Over 400 gastrointesti- 
nal fiberendoscopic diagnostic exami- 
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Fig 8.—Contrast barium enema spot film 
of sigmoid colon (case 2) with endoscopi- 
cally removed polyp placed alongside radio- 
logic filling defect. Very long pedicle became 
shortened during electrosurgical removal of 
polyp. 


Fig 9.—Endoscopically removed 3% cm 
polyp of mid-sigmoid colan (case 2). Histo- 
logic examination showed benign adeno- 
matous polyp. 








Fig 10.—Contrast barium enema (case 3) 
with endoscopically removed polyp placed 
alongside radiologic filling defect in proxi- 
mal transverse colon. Additional endoscop- 
ically removed polyps are placed on seg- 
ments of colon where removed. Only one 
polyp diagnosed on repeated x-ray examina- 
tion. 


Fig 11.—Endoscopic view of 2 cm polyp in 
proximal transverse colon (case 3) which 
has been snared and gentle traction is ap- 
plied on pedicle prior to applying cutting 
and coagulation currents. 





Fig 12.—Endoscopically removed polyps 
(1 to 2 cm) (case 3) from transverse de- 
scending and sigmoid colon. Histologic ex- 
amination in each showed benign adeno- 
matous polyp. 
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nations have been performed in our 
Surgical Endoscopy Unit without 
complications in patients 7 to 90 years 
old. 

The potential clinical applications 
of electrosurgical techniques to the 


_ fiberendoscope have also been recog- 


nized by other investigators.'*°° 
Early developmental electrosurgical 
techniques were first evaluated in our 
primate research laboratory. After 
satisfactory investigation in the pri- 
mates, the electrosurgical techniques 
were successfully applied to patients 
for gastrointestinal polypectomy and 
no significant complications have oc- 
curred. 

Bleeding from the divided pedicle 
of the polyp and colonic perforation 
are the major potential risks and both 
of these complications have report- 
edly occurred at other centers. The 
risk of these major complications is 


_ minimized by the following: (1) insist- 


ing on a thorough mechanical bowel 
preparation before proceeding with 
the polypectomy; (2) careful and accu- 
rate positioning of the electrosurgi- 
cal-snare device around the pedicle of 
the polyp so that clear visualization of 
the snare in the center of the bowel 
lumen is maintained during all coag- 
ulation and cutting current appli- 
cation (Fig 11); (3) using a combina- 
tion of alternating coagulation and 
cutting currents to divide the pedicle 
without undue tension on the snare 
which might cause premature separa- 
tion of the polyp and pedicle bleeding; 
and (4) thorough exchange of intra- 
colonic gas with room air by suction 
and air insufflation through the scope 
to avoid possible explosive methane 
gas accumulation near polypectomy 
site. Other centers are beginning to 
use carbon dioxide gas instead of air 
for this exchange to further minimize 
the risk of colonic explosion. A thor- 
ough adequate cleansing of the colon 
with an excellent preparation is the 
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most important factor in eliminating 
the potential accumulation of explo- 
sive intracolonic gases. 

Fiberendoseopic excision of gas- 
trointestinal polyps has proved to be 
a safe, effective method of treatment 
which avoids the significant risk, dis- 
comfort, inconvenience, and expense 
of other forms of surgical manage- 
ment. It is a technique that will best 
be developed and clinically applied by 
trained surgeons. 

Valleylab made available the electrosurgical 


unit, model SSE-2; Olympus Corp made available 
the xenon lamp light source, model CLX. 
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Discussion 


QuestIoNn.—I would like to ask Dr. Gais- 
ford whether there were any instances of 
perforation three or four days following 
polypectomy. 

Question.—Has Dr. Gaisford had experi- 
ence using fluoroscopic control when he 
does his colonoscopy? 


Louis T. Patumspo, MD, Des Moines, 
Iowa: What is the incidence of polyp recur- 
rence? 

Dr. Gaisrorp: In answer to the first 
question, perhaps we have been fortunate, 
and particularty careful, but we have had 
no instance of perforation and no serious 
bleeding. 

There was one patient in the series who 
had a slight amount of bleeding immedi- 
ately following the polypectomy, but 


simple observation of the patient showed 
the bleeding subsided. There was no sig- 
nificant fall in the hematocrit level and no 
transfusion was necessary. 5 

As I have talked to people across the 
country that are starting to do this proce- 
dure now, there have been a few perfora- 
tions, and there have been a few episodes 
of serious bleeding requiring at least 
transfusion. Two ways to avoid that, is to 
make sure that complete visualization is 
obtained during the entire polypectomy 
procedure. 

To prevent bleeding, it is very important 
that the pedicle of the polyp be carefully 
transected by coagulation and cutting cur- 
rent, not by the strength of the assistant 
pulling on the snare or by cutting through 
with a wire snare because this will cer- 
tainly result in bleeding. Most of these 
pedicles have a very good blood supply. 

I would like to emphasize the importance 
of the surgeon acquiring adequate experi- 
ence with colonfiberoscopy before he at- 
tempts polypectomy via the fiberendo- 
scope. 

The second question was about fluoro- 
scopic control. In the very beginning, al- 
most two years ago, we used fluoroscopic 
control when learning the technique on the 
first few cases. 

I do believe that fluoroscopic control, if 
available, as a routine, can be very helpful 
in the occasional difficult patient. 

So far we haven’t had the luxury of lo- 
cating a fluoroscopic unit in our endoscopy 
room. So only on special occasions @ we 
take the patient to x-ray for fluoroscopic 
control. Even without fluoroscopy we have 
been quite successful in getting into the 
cecum in over 90% of the cases where it 
was attempted. 

As far as recurrent polyps are con- 
cerned, we have not had any evidence of 
recurrent polyps, at least, not in the site 
where they were removed. In following pa- 
tients over a year, we have had a few who 
have been found to develop new polyps in 
different locations than those previously 
excised. 

The technique of colon fiberendoscopy 
and pblypectomy will allow us to find out 
more about the nature and natural history 
of gastrointestinal polyps than we ever 
knew before using only x-ray examination. 
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Surgical Treatment of Reflux 


Gastritis and Esophagitis 


William R. Coppinger, MD; Henry Job, MD; John E. DeLauro, MD; 
Lloyd M. Westerbuhr, MD; Frank B. McGlone, MD; and Robert G. Ptillips, MD, Denver 


‘We have treated 26 cases of reflux gas- 
tritis and/or esophagitis by diverting bile 
and duodenal juices from the stomach by 
using a Roux-en-Y jejunojejunostomy. Post- 
prandial pain, nausea, and vomiting corre- 
lated with characteristic endoscopic findings 
to establish the diagnosis. 

Twenty-four patients had Roux-en-Y revi- 
sions of gastric procedures. Two patients 
with incompetent pyloric sphincters under- 
went antrectomy, vagotomy, and Roux-en-Y 
jejunojejunostomy. Pain, nausea, and vomit- 
ing were relieved in 23 patients. Two pa- 
tients were only partially benefited. One 
death occurred postoperatively. Twelve pa- 
tients who had marked weight loss regained 
weight to normal levels. 
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Proens bile reflux gastritis 
and/or esophagitis is being rec- 
ognized with increasing frequency 
since Wells and Johnson!’ in 1956 used 
Roux-en-Y revisions for postgas- 
trectomy symptoms. In 1961 Toye and 
Williams? made two observations that 
conflicted with the afferent loop ob- 
struction theory. They induced bilious 
vomiting in a patient who had a Bill- 
roth II gastrectomy by infusing the 
stomach with his own duodenal juice. 
No fluid collected in the afferent loop, 
and there was no evidence of loop 
obstruction when severe symptoms 
were produced. Second, the duodenal 
juice accumulated in the gastric rem- 
nant and was associated with devel- 
opment of symptoms. It has also been 
established that bilious vomiting may 
occur in individuals with Billroth 
I gastrectomies ani with pyloro- 
plasties.* 

Moffat and Berkés‘ infused bile 
into the esophagi of dogs. Esophagitis 
was produced regardless of acid levels 
and in the absence of pancreatic juice. 
Van Heerden et al’ cid careful histo- 
logical studies of the gastric mucosa 
in six patients who were vomiting 
bile. The pathological changes were 
those of chronic atrophic gastritis, in- 
flammatory cellular infiltration, and 
loss of mucosal cell mass; the fundic 
mucosa assumed the characteristics 
of antral mucosa. The resultant de- 
crease in mucus-producing cells prob- 
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ably produces a lowered protective 


mucus barrier, and the mucosa has an 
increased susceptibility to inflamma- 
tion and ulceration. Ritchie and Dela- 
ney® recently observed that parietal 
cell mass in gastric mucosa decreased 
markedly in dogs within one to three 
months after Billroth II gastree- 
tomies. Histological examination of 
mucosa 3 to 5 cm adjacent to the 
anastomosis revealed no parietal cells 
and inflammatory cellular infil- 
tration, mucus cell hyperplasia, and 
cystic dilatation of the glands had oc- 
curred. These changes were not dem- 
onstrated in dogs with Billroth I gas- 
trectomies or with pyloroplasties. 
Gillison et al’ performed experiments 
on monkeys that diverted bile-free 
gastric juice onto the esophageal mu- 
cosa; in others bile-contaminated gas- 


tric juice was diverted. Severe erosive _ 


esophagitis occurred in the animals 
that received the bile-contaminated 
gastric juice; minimal or no changes 
occurred in monkeys receiving bile- 
free gastric juice. 

The above observations clearly in- 
dicate that reflux of bile and duodenal 
secretions produce mucosal inflam- 
mation and ulceration. Weaver et al’ 
treated ten cases of reflux esophagitis 
by diverting reflux stream with 
Roux-en-Y revisions and excellent re- 
lief of symptoms was obtained. Toye 
and Williams’ reported excellent re- 
lief of symptoms after jejunal inter- 
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Table 1.—Gastrectomies Billroth II. 
Age,yi Endoscopic 
Examination 


Severe gastritis, 
mild esophagitis 


1954, gastrectomy Pain, nausea, 
vomiting, 25-Ib 
weight loss, sub- 


sternal night pain 


5/72, 
Roux-en-Y 
revision 


1965, vagotomy 


pyloroplasty, 
hiatus hernia 


1955, pancreatico- 
duodenectomy 


Mild gastritis, 


erosive esophagitis 


Severe gastritis, 


severe esophagitis, 


Postprandial 
(PP) nausea, 
substernal 
pain, diarrhea 

PP pain, sub- 
sternal pain, 


10/72, 
Roux-en-Y 
revision 


6/72, 
Roux-en-Y 


Fair, lost to 
follow-up 


Good, 10-Ib 
weight gain 


probable marginal revision 
ulceration 


Severe gastritis 


nausea, vomit- 

ing, diarrhea 
PP pain, nausea, 

vomiting 


1946, gastrectomy 2/72, 
Roux-en-Y 
revision 

7/72, 
Roux-en-Y 
revision 

Severe hemorrhage, 10/72, 

PP pain Roux-en-Y 
revision 


Subphrenic 
abscess 


Good, 15-Ib 
weight gain 


1965, Billroth II 
gastrectomy 


Gastritis, 
esophagitis 


PP nausea, 
PP pain 


Fair, no 
weight gain 


1962, Billroth II 
gastrectomy 


Wound de- 
hiscence, 
respiratory 
arrest 2 wk 
after operation 

Temporary 
delayed 
gastric 
emptying 

None 


Hemorrhagic 
gastritis 


Good, 21-Ib 
weight gain 


1951, hiatal 
hernia repair 
multiple resec- 
tions stomach 

1962, Billroth II 
gastrectomy, 
vagotomy 

1958, Billroth II 
gastrectomy 


Severe, erosive PP pain, nausea, 
gastritis PP retrosternal 
esophagitis pain 


7/71, 
Roux-en-Y 
revision 


Good, no 
weight gain 


Severe edematous 
gastritis 


PP pain, 
nausea 


9/70, 
Roux-en-Y 
revision 

PP pain, retro- 5/70, 
sternal night Roux-en-Y 
pain revision, 
cholecystectomy 

3/72, 
Roux-en-Y 
revision 

4/72, 
Roux-en-Y 
revision 


Mild gastritis, None Good 


severe esophagitis 


1957, 
gastrectomy 


Good, 5-Ib 
weight gain, 
anemia e 

Good, 20-Ib 
weight gain 


Severe gastritis, 
reflux 


PP pain, nausea, 
vomiting, anemia 


1932, perforated 
ulcer; 1938, gas- 
troenterostomy; 
1958, gastric re- 
section and vagoto- 
my; 1959, Billroth 
Il gastrectomy 

1962, Billroth II 
gastrectomy; 
1965, ileo- 
colectomy 


Gastritis, esophagitis PP pain, 
nocturnal pain 


Good, diarrhea 
persists due 
to Crohn’s 
disease 


Peristomal gastritis, 
marginal ulcer, ste- 
nosis, efferent loop 


PP pain, 
nausea, vomiting 
(1 yr) 


8/72, 
Roux-en-Y 
revision, 
gastric 
outlet 

4/72, 
Roux-en-Y 
revision, 
reversed 
segment 


5/72, 


+ 


qe; 
i. 


Sah a lk 


Good, 30-Ib 
weight gain, 
no dumping 


1951, Billroth II 
gastrectomy; 
1953, stomal 
revision 


Esophagitis, erosive 
gastritis 


PP pain, nausea, 
vomiting, weight 
loss, severe 
dumping 





1963, Billroth II Good, no 


gastrectomy 


Esophagitis, gastritis PP pain, nausea, 
vomiting, severe Roux-en-Y dumping, 
dumping, weight revision, 10-Ib weight 
loss reverse gain | 

segment 

5/70, 

Roux-en-Y 
revision 

3/72, 

Roux-en-Y 
revision 

12/71, 

Roux-en-Y 
revision, 
removal 
pouch 


Good, 20-Ib 
weight gain 


1964, Billroth II Gastritis None 


gastrectomy 


PP pain, 
nausea, vomiting 


1958, Billroth II Gastritis PP pain, weight None Good 


gastrectomy loss 


SE ee 


Es 


Wound 
infection 


Fair, epigastric 
distress, 
PP, no 
vomiting 


1957, Billroth Il PP pain, nausea, 
gastric resec- vomiting, weight 
tion, 1961- loss 
1971, gastric 
pouch construction 


Severe gastritis 
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1960, Billroth I 
gastrectomy, 
vagotomy 


1969, Billroth | 
gastric 
resection 


Endoscopic 

Examination 

Esophagitis, 
gastritis 


Symptoms 
PP pēin, nausea, 
voniting, night 
pain, weight loss, 
dumping 


Erosive 
gastritis 


PP pain, occasional 
nausea, vomiting, 
weight loss 


Roux-en-Y 
revision, 
reversed 
segment 
4/72, 
Roux-en-Y 
revision 


None 


Results 
Good, 20-Ib 

weight gain, 

no dumping 


Good, 15-Ib 
weight gain 


1960, vagotomy, 
pyloroplasty; 
1961, antrectomy 


Wound 
infection 


Esophagitis, 
gastritis 


PP pain, nausea, 
vomiting, weight 


HLR: 
Roux-en-Y 
revision 


Good, 15-Ib 
weight gain 





Fig 1.—Mucosa of reflux gastritis and the 
appearance three months after Roux-en-Y 
revision, viewed through gastroscope. 


position operations in six patients 
with bilious vomiting. Equally good 
results have been achieved with 
Roux-en-Y revisions for reflux gas- 
tritis...*9 

Reflux gastritis must be clearly dif- 
ferentiated from other postgastrec- 
tomy syndromes if proper restorative 
measures are to be undertaken. We 
rely on a correlation of symptoms and 
findings of endoscopic examination to 
establish a diagnosis. Routinely, gas- 
trointestinal roentgenograms are ob- 
tained, although they usually appear 
normal without evidence of ulceration 
or obstruction. Symptoms may begin 
months or years after the initial sur- 
gical procedure; epigastric pain occur- 


1952, Billroth | 
gastrectomy, 
gastro- 


jejunostomy 
2 wk later 


1963, gastro- 
duodenostomy 
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Fig 2.—Schematic plar of Roux-en-Y revi- 
sion. 


Table 3.—Gastro2nterostomy 


Endoscopic 
Examination 


Gastritis PP pain, nausea, 
vomiting, weight 


loss 


Gastritis, 
duodenitis, 
marginal 
ulcer 


Epigastric pain, 
PP nausea, vomit- 
ing weight loss 
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tic Roux-en-Y anastomosis. 


7/72, 
Roux-en-Y 
revision, 
vagotomy 


3/71, 
Roux-en-Y 
revision, 
antrectomy, 
vagotomy 


Compli- 
cations 


None 


Results 
Good 


Good, occa- 
sional PP 
distress 





eT: 





eo 


Fig 3.—Schematic plan of Roux-en-Y revi- 
sion with addition of reversed jejunal seg- 
ment between gastric outlet and isoperistal- 
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Endoscopic 
Examination 
Severe 




















1969, vagotomy, PP epigastric pain, 2/71, Delayed Good, 15-Ib 


M pyloroplasty hemorrhagic nausea, vomiting, antrectomy gastric weight gain 
gastritis 15-Ib weight loss, with emptying 
nocturnal back Roux-en-Y 6 wk 
pain revision 












57 1964, vagotomy, Erosive PP pain, nausea, 4/71, None Good 
F pyloroplasty; esophagitis vomiting, night antrectomy, 
1969, hiatal pain Roux-en-Y 


herniorrhaphy revision 





Table 5.—No Previous Gastric Surgery 


Endoscopic 
Examination 
Severe erosive 
esophagitis with 
stenosis, gastritis, 
gastric ulcer 


Good, 10-Ib 
weight gain 


None, mar- 
ginal ulcer, 
1 yr postop, 
rapid healing 


1960, hiatal 
herniorrhaphy 


PP dysphagia, 
pain, nausea, 
occasional 
vomiting 


3/70, 
Billroth ll, 
antrectomy, 
vagotomy, 
Roux-en-Y 
revision 

4/72, 
antrectomy, 
vagotomy, 
Roux-en-Y 
revision 


Erosive esophagitis, 
erosive gastritis, 
duodenal ulcer 


PP pain, nausea, 
vomiting, 
hemorrhage 


ring soon after eating is a constant 
feature. Vomiting is usually associ- 
ated with the pain and frequently 
will relieve the feeling of distress. 
Nocturnal pain occurs in many pa- 
tients, followed by bilious vomiting. 
The production of pain due to inges- 
tion of food will cause patients to 
avoid eating and progressive weight 
loss occurs. Endoscopic examination 
of the gastric mucosa reveals marked 
edema and intense inflammation ad- 
jacent to the stoma. From the area of 
marked inflammation, gastric folds 
are seen radiating to the cardia as red 
streaks and less inflamed mucosa be- 
tween the gastric folds. The inflam- 
mation is associated with bile-stained 
exudate which can be seen refluxing 
into the gastric pouch. Although 
stomach ulceration is not usually 
seen, erosions associated with severe 
inflammation are not uncommon. 
Gastric ulcerations may be seen in 
some cases. The distal esophagus may 
or may not be involved by the in- 
flammatory reaction. Figure 1 shows 
the mucosal changes that occur in re- 
flux gastritis and a postoperative 
view of normal appearing gastric mu- 
cosa three months after Roux-en-Y 
revision of a gastrectomy. 

We have treated 26 cases of reflux 
gastritis and/or esophagitis by divert- 
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ing bile and duodenal juices from the 
stomach, by means of a Roux-en-Y je- 
junojejunostomy. Patients who have 
had Billroth I gastrectomies must be 
converted to Billroth II gastrec- 
tomies; those with pyloroplasties re- 
quire antrectomies and gastrojeju- 
nostomies. If vagotomy has not been 
performed, it is essential to do so to 
prevent future marginal ulceration. 
Forty centimeters of isoperistaltic 
jejunum is inserted between the gas- 
trojejunostomy and the Roux-en-Y 
anastomosis (Fig 2). 

Seventeen patients developed re- 
flux gastritis following Billroth II 
gastrectomies. Of the 17 patients one 
also had symptoms and endoscopic 
findings of varying degrees of esoph- 
agitis (Table 1). 

Following Billroth I gastrectomy 
reflux gastritis developed in three pa- 
tients, and esophagitis was present in 
two (Table 2). 

Two patients had gastrojejunos- 
tomies for ulcer disease and devel- 
oped reflux gastritis. Patient 22 had 
a Billroth I gastrectomy; obstruction 
occurred in the stoma immediately 
after operation requiring a gastro- 
jejunostomy two weeks later. It is of 
interest that esophagitis was not 
present in these patients (Table 3). 

Vagotomy and pyloroplasty had 


been performed in two patients for 
intractable duodenal ulcer disease. 
Patient 24 developed severe esoph- 
agitis five years later, and a hiatal 
herniorrhaphy was done. Two years 
later this patient had severe erosive 
esophagitis and gastritis (Table 4). 

No previous gastric surgery „had 
been performed on patients 25 and 26 
(Table 5). Patient 25 had had hiatal 
hernia repair unsuccessfully two 
times for reflux esophagitis and 
esophageal stenosis. One year follow- 
ing the last herniorrhaphy the pa- 
tient developed severe erosive esoph- 
agitis, gastritis, and gastric ulcer. 
Patient 26 had a chronic intractable 
duodenal ulcer and erosive hemor- 
rhagic esophagitis. Endoscopy on 
both patients revealed marked bile 
reflux indicating an incompetent py- 
lorus. 

Severe dumping symptoms had 
been present in patients 13, 14, and 18 
since the original gastrectomy. In 
these, a 6-cm reversed jejunal seg- 
ment was interposed between the 
stomach and the isoperistaltic jejunal 
segment (Fig 3). The symptoms have 
been completely relieved to the pres- 
ent time. Other cases had less severe 
dumping symptoms, controlled by 
diet regulation, and no reversed seg- 
ment was used. 
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Results 

Epigastric postprandial pain, nau- 
sea, and vomiting have been relieved 
inmost cases. Two patients still com- 
plain of epigastric distress after in- 
gestion of food, but no longer have 


vomiting. Twelve patients have 
gained weight. It is most gratifying 
that patients who had a marked 
weight loss are those in whom the 
largest weight gain occurred. 

Wound infection occurred in two 
patients, temporary delayed gastric 
emptying in two patients, and sub- 
phrenic abscess in one patient. Pa- 
tient 25 developed marginal ulcer one 
year after operation but responded to 
conservative therapy. This patient 
had considerable scarring at the car- 
dioesophageal junction following her- 
nia repairs and complete vagotomy 
was probably not accomplished. One 
patient died 14 days after operation 
due to pulmonary insufficiency and 
wound dehiscence. 

Postoperative follow-up time on 


Howarp T. Rosertson, MD, Denver: If 
we take the trouble to list the problems 
that can occur after gastric surgery, in 
spite of the excellent results that have 
been reported here, we realize again that 
the froubles are real in these few unfortu- 
nate patients. A complication that I wish 
to refer to particularly is the so-called af- 
ferent loop syndrome. This entity is only 
vaguely understood, and it may be that the 
authors, and others, in describing alkaline 
reflux disease and its treatment have led 
the way to a better understanding of the 
problems faced by some of the patients 
that fall into this category. It is difficult to 
refute the evidence that those with endo- 
scopically established esophagitis and peri- 
stomal gastritis get well when alkaline 
duodenal contents are diverted from the 
gastric pouch. 

I would like to make two points that 
seem valid: (1) Continued acid pepsin 
production from the gastric pouch can 
promptly negate any benefits of the diver- 
sion procedure. This being true, every ef- 
fort should be made to insure that the va- 
gotomy and antrectomy are complete. (2) 
the Roux-en-Y jejunojejunostomy should 
be placed far enough away from the gas- 
trojejunostomy that alkaline reflux, which 
presumably was the cause of the problem 
in the first place, does not continue to 
occur. 

_ KennetH E. Lemmer, MD, Madison, Wis: 
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these patients range from 4.5 to 28 
months. Obviously, a valid evaluation 
of the procedure cannot be deter- 
mined. At present, however, these pa- 
tients have returned to more normal 
existence. 


Comment 


Gastroenterologists are constantly 
confronted by postoperative gastric 
problems that occur months and years 
following the operation. The average 
time from the original operation and 
Roux-en-Y revisions was 11%% years in 
our patients. Not to be forgotten is 
the occasional patienz in whom reflux 
gastritis develops due to an incompe- 
tent pylorus. 

Rigid criteria must be established 
for the selection of patients who are 
to have Roux-en-Y revisions. Abdomi- 
nal pain, especially postprandial and 
nocturnal, bilious vomiting, and often 
weight loss are characteristic symp- 
toms. These must be correlated with 
endoscopic features of reflux gastritis 


Discussion 


The attention called to postoperative re- 
flux alkaline gastritis same years ago, and 
now its increased recognition, represent a 
marked step forward in helping these un- 
fortunate patients. 

Three years ago wtile at a surgical 
meeting in Innsbruck, Austria, I talked to 
Prof. Paul Huber, and he said that he was 
unaware of this syndrome, but that he felt 
that he had seen several patients who 
might have it, but because of the lack of a 
fiber optic scope they were unable to check 
the anastomotic area. 

All of the patients we saw had involve- 
ment of the stoma, whizh was red, and a 
biopsy showed acute or chronic inflamma- 
tion. The x-ray films in these patients, 
however, were read by the roentgenolo- 
gists as normal postoperative stomachs. 

We must separate the afferent loop ob- 
struction from reflux postoperative gas- 
tritis because I do not believe that these 
are one and the same condition. 

I do not believe that many of these have 
some mechanical defect present. When we 
see a patient who has hed gastric surgery, 
who has pain, bilious voraiting, and weight 
loss with a normal gastrointestinal x-ray 
film, except for a postaperative stomach, 
we then proceed with the examination with 
the fiberoptic scope, and this is the only 
way we have been able zo make this diag- 
nosis. 

Setting the Roux-en-¥ far enough down 


Gastritis & Esophagitis/Coppinger et al 












and esophagitis. If not previously 
performed, adequate antrectomy and 
vagotomy must be done. 
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is certainly a good idea and placing it on 
the contralateral side may be of some 
value in preventing a twist. I do not be- 
lieve that the Henley loop which was first 
used in the total gastrectomy patient to 
obviate this reflux is necessary in this type 
of patient. 

I think that we are going to see more 
postoperative reflux alkaline gastritis if 
we return to resections rather than vagot- 
omies and drainage procedures. 

J. Lynwoop HERRINGTON, JR., MD, Nash- 
ville, Tenn: During the past ten years — 
surgeons have focused more and more at- 
tention on reflux gastritis following oper- 
ations on the stomach and duodenum. This 
complication is more frequently recognized 
following a gastroenterostomy or a Bill- 
roth II anastomosis, but it can occur after 
vagotomy and drainage or a Billroth I 
reconstruction. 

A patient was referred to us who had 
undergone truncal vagotomy and antrec- 
tomy and Billroth I anastomosis. His sur- 
geon stated in the operative notes that he 
had performed an extensive Kocher ma- 
neuver of the duodenum. As many of you 
know, Weinberg condemned this maneuver 
as he felt it predisposed to ineffectual peri- 
stalsis. This particular patient had pro- 
nounced alkaline reflux as demonstrated 
by cinefluoroscopy and gastroscopy. We 
simply took down the Billroth I anasto- 
mosis and interpolated a 12-cm isoperi- 
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staltic jejunal segment (Henley loop) 
between the stomach pouch and the duode- 
num. He promptly gained 40 Ib, the reflux 
was corrected, and endoscopic studies 
showed disappearance of the gastric muco- 
sal hyperemia. 

In another patient with a Billroth I re- 
construction an extensive Kocher maneu- 
ver of the duodenum produced the same 
clinical, x-ray, and endoscopic picture. 

When alkaline reflux follows Billroth II 
reconstruction I think there are several op- 
erations which may be used, each with 
about equal success. One may simply con- 
vert the Billroth II reconstruction to a 
Roux-en-Y anastomosis as the authors pre- 
fer, one may convert to a Tanner Roux 19 
or use the efferent jejunal limb of the Bill- 
roth II reconstruction and put it into the 
duodenal outflow track. This is the reme- 
dial operation which we have used in most 
instances to correct alkaline reflux. Techni- 
cally, we divide the efferent limb of the 
jejunum 15 cm beyond the stomach, and 
transfer it into the end of the opened 
duodenal stump. The afferent jejunal limb 
is divided at the stoma, the distal end 
closed, and the long afferent limb of the 
jejunum is anastomosed to the distal ef- 
ferent limb to restore continuity. This is 
simply an isoperistaltic transfer, and va- 
gotomy is always included unless it was ac- 
complished at the original operation. 

The problem of the severe dumper re- 
quiring remedial surgery was mentioned 
by the authors. For the disabled dumper 
refractory to all management, we simply 
place a short reversed 10 cm jejunal seg- 
ment between the stomach pouch and the 
duodenum. I would emphasize we do not 
like to place a reversal between the stom- 
ach pouch and the jejunum after a Billroth 
II reconstruction. In reversing a jejunal 


-segment between the stomach pouch and 


the duodenum for dumping, I would like to 
emphasize that the segment should not ex- 
ceed 10 em in length. If a 15-cm segment or 
longer is used, it will obstruct, stenose and 
ulcerate. Dr. John Sawyers and I have now 
operated on four patients, each of whom 
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had severe dumping and disabling post- 
vagotomy diarrhea following gastric sur- 
gery. Each was treated with a short jeju- 
nal reversal placed between the stomach 
pouch and the duodenum for correction of 
the dumping, along with a second reversal 
placed 100 cm beyond Treitz’s ligament for 
correction of the diarrhea. A proximal 
jejunal reversal will correct dumping, but 
it will not alleviate postvagotomy diarrhea. 
Also, a reversal placed 100 cm between 
Treitzs ligament will alleviate post- 
vagotomy diarrhea, but it is not effective 
whatsoever in correcting vasomotor symp- 
toms of dumping. 

ALFRED M. Larce, MD, Detroit: As 
many of you know, we in Detroit have been 
interested in this type of procedure in the 
treatment of severe reflux esophagitis for 
a good many years and have now followed 
some of these patients up to 20 years. I 
want to just brmg you up-to-date on some 
of this material. 

When the stricture of the esophagus is 
so bad that it has to be removed, we have 
preferred, as you know, to do an esoph- 
agogastrectomy and then, as a second 
stage, a distal resection and Roux-en-Y 
reconstruction. 

In our long-term follow-ups of these pa- 
tients with thisedistal operation the results 
have been excellent. It is important to con- 
sider this procedure in any patient with se- 
vere reflux esophagitis. I hope that local 
operations such as the standard method 
for repair of hiatus hernia, including the 
now rejuvenated Nissen fundal plication, 
other local procedures, perhaps fundal pli- 
cation, may work, but if they don’t work 
quickly before stricture develops, then I 
think this procedure should be considered. 

It works very well as we have just been 
shown in certain patients with gastritis 
and other afflictions of the stomach. It also 
works in patients with esophagitis, and it 
should be done before tight stricture devel- 
ops because then you have to resect the 
stricture as well as doing the reconstruc- 
tion. 

The technique is important, too, and one 


point that hasn’t been mentioned is that if 
you can do it, the duodenal loop should be 
brought around behind the distal loop and 
anastomosed to the outside of it. It sets þet- 
ter that way, and it isn’t as likely to get 
twisted as if you put the proximal loop into 
the straight end of the distal loop. 

We have followed a number of these pa- 
tients now for up to 20 years. The results 
have been very good, so that in the man- 
agement of retractable esophagitis, I ask 
again that all of you consider this distal in- 
terposition operation as contrasted to a 
proximal one. 

Dr. COPPINGER: Obstruction may be an 
important factor in production of reflux 
gastritis and esophagitis. We were able to 
demonstrate obstruction by radiological 
methods in only one patient. There was a 
stenosis of the esophagus secondary to 
esophagitis; however, this patient had gas- 
tritis secondary to an incompetent pyloric 
sphincter. 

We feel, as does Dr. Lemmer, that fiber- 
optic endoscopy is an absolute necessity in 
the diagnosis. There must be correlation of 
clinical symptoms and endoscopic findings 
on all cases in whom this has not been pre- 
viously done. 

We have been worried about recurrent 
ulceration. As stressed by Dr. Robertson, a 
vagotomy and antrectomy must be done in 
patients who have the antrum and vagi 
nerves remaining. One of our patients de- 
veloped marginal ulceration. Due to the 
difficult dissection encountered after two 
previous operations, I am fearful tRat a 
complete vagotomy was not done. 

We have not had any experience with 
the interposition of loops as described by 
Dr. Herrington. 

Dr. Large mentioned bringing the duode- 
num and distal jejunum posterior to the 
descending intestinal segment and anasto- 
mosing to the lateral side of the jejunum; 
that is exactly the way we do it. The two 
shown were schematic to illustrate the 
anastomotic arrangement. 
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A 25-Year Experience 


With Vagotomy-Antrectomy 


J. Lynwood Herrington, Jr., MD; John L. Sawyers, MD; 
and H. William Scott, Jr., MD, Nashville, Tenn 


During the past 25 years our surgical 
group, utilizing three affiliated hospitals, has 
performed vagotomy-antrectomy on 3,584 
patients. The follow-up has been 98%. The 
operative mortality has declined from 3.1% 
in the 1950s to the present mortality of 
1.6%. The overall satisfactory results with 
the combined procedure has been 94% and 
the recurrent ulcer rate is 0.6%. 

The clinical study supports the concept 
that vagotomy-antrectomy is the most effec- 
tive operation to prevent recurrent ulcera- 
tion. It can be performed with safety in most 
patients with complications of ulcer, but it is 
contfaindicated in the high-risk individual 
and in circumstances where dissection about 
the duodenum would prove hazardous. Va- 
gotomy-antrectomy remains the procedure 
of choice and lesser operations for ulcer are 
used in only certain selected cases. 


agotomy and a limited resection 

of the distal stomach was first 
performed by Latarjet and the re- 
port published in the Bulletin de 
L’ Academie de Medecine de Paris in 
1922." The article went largely unno- 
ticed until 1948 when Dragstedt and 
Owens reintroduced vagotomy to the 
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surgical world.’ It soon became appar- 
ent after Dragstedt’s contribution 
that gastric stasis was a frequent 
complication following vagotomy 
alone, and gastric drainage was nec- 
essary as a secondary operation in a 
sizable percentage of cases. Gastroen- 
terostomy was employed as a method 
of drainage and was soon found to be 
associated with significant complica- 
tions, mainly bilious regurgitation 
and an appreciable rate of recurrent 
ulceration. In an attempt to obviate 
these complications investigators 
sought other means to drain the va- 
gotomized stomach, and pyloroplasty 
and distal gastric resection began to 
be utilized. 

Late in 1946, Farmer and Smith- 
wick’ performed the first bilateral 
truncal vagotomy and estimated 50% 
distal gastrectomy fer complications 
of duodenal ulcer anc found the pro- 
cedure to be extremely effective in re- 
ducing gastric secretory activity to 
an extraordinarily lcw value. Inde- 
pendent of Smithwick’s work, several 
months later Edwards and Herring- 
ton* and Johnson and Orr’ performed 
bilateral truncal vagotomy and a con- 
servative distal gestrectomy for 
duodenal ulcer. Both found the com- 
bined procedure, which eliminated 
both the neurogenic and humoral 
phases of gastric secretion, to be ef- 
fective in lowering gastric secretory 
activity and in controlling the compli- 
cations of ulcer disease. 

Since the first vagotomy-antrecto- 


my was performed at the Vanderbilt 
University Hospital in January 1947, 
our surgical group, utilizing the clini- 
cal material from three affiliated hos- 
pitals, has over the years reported our 
early, interim, and late follow-up re- 
sults with the combined procedure.*-'” 
The operation has now long been our 
standard procedure for control of the 
complications of ulcer, and our surgi- 
cal group continues to express an ever 
increasing enthusiasm for its use. 

It is the purpose of this report to 
bring our clinical material up to date 
and to summarize a 25-year experi- 
ence with vagotomy-antrectomy. 


Material 


From January 1947 through December 
1971, a total of 3,584 patients underwent 
vagotomy-antrectomy. The youngest pa- 
tient in the series was an 8-year-old boy 
who underwent operation for repeated 
hemorrhages, and the oldest patient was 
94 years of age who likewise was subjected 
to operation for massive bleeding. The ra- 
tio of men to women was seven to one. The 
average patient’s age has been 47 years 
and the length of ulcer history prior to sur- 
gical intervention averaged 12 years. 

The indications for operation among the 
entire group of patients have been those of 
chronic duodenal ulcer and its complica- 
tions. Many patients have had various 
combinations of these indications, but in 
any one patient there was one principal in- 
dication necessitating operation. Among 
1,828 patients (51%) the primary indication 
requiring operation was recurrent ulcer 
symptoms with persistent pain refractory 
to medical management. Among 1,146 pa- 
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tients (32%), a single massive hemorrhage 
or repeated minor hemorrhages consti- 
tuted the reason for operation. Five hun- 
dred two patients (14%) had gastric out- 
flow tract obstruction and a small group of 
108 patients (3%) underwent operation for 
acute ulcer perforation. There was but one 
hospital death in the latter group of pa- 
tients. 

The follow-up study among the entire 
series has been 98% (71 patients lost to fol- 
low-up) and has consisted of frequent of- 
fice and hospital outpatient visits, hospital 
readmissions when deemed necessary, and 
interviews by members of the surgical 
group. Some patients, of course, have sub- 
sequently died of unrelated causes since 
operation, particularly patients operated 
on in the early period of the study. Each 
was followed to the time of death, and the 
results have continued to be tabulated in 
the clinical study. In many instances post- 
operative gastrointestinal x-ray studies 
have been carried‘out during the early 
postoperative follow-up, and later studies 
have been done particularly if subsequent 
symptomatology developed. Postoperative 
gastric secretory studies have been done at 
intervals in as many of the patients as pos- 
sible. Particularly were these tests carried 
out during the first 15 years of the clinical 
study. Clinical results have been tabulated 
as excellent, good, fair, or poor. An excel- 
lent result indicates that the patient is in 
excellent nutritional condition and has no 
symptoms whatsoever referrable to the 
gastrointestinal tract. A good result is at- 
tributed to those patients who have excel- 
lent gastrointestinal function with no ulcer 
symptoms and in a good state of nutrition, 
but who occasionally develop epigastric 
fullness, mild dumping symptoms, or occa- 
sional bouts of diarrhea. A fair result is 
listed if the patient has obtained benefit 
from the operation and is without residual 
ulcer symptoms. However, in this group 
abdominal fullness, postprandial diarrhea, 
or moderate dumping symptoms have been 
prominent sequelae. In the poor result 
category are listed those patients with re- 
current ulcer, nutritional difficulties, and 
postgastrectomy symptoms of such sever- 
ity to interfere with their pursuing a liveli- 
hood. 

In accord with the above criteria, the 
clinical results have been excellent among 
2,865 patients (66%), good in 1,004 patients 
(28%), fair in 179 patients (5%) and poor in 
36 patients (1%). Thus, 94% (3,369 patients) 


in the series are considered to have an en- ` 


tirely satisfactory result after vagotomy- 
antrectomy. 

Weight losses following operation have 
not posed a particular problem. Eighty 
‘percent of patients have maintained their 
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weights in the preoperative or ideal range. 
Ten percent of the patients have noted 
weight gains since operation and another 
ten percent have lost weight postopera- 
tively. It is unusual, indeed, for the postop- 
erative weight loss to be in excess of 10 to 
15 lb. Anemias have been a rare finding 
during the postoperative follow-up. Over 
90% of patients undergoing postoperative 
betazole hydrochloride (Histalog) stimula- 
tion have no free hydrochloric acid. The 
hourly basal total acid output is usually 0.1 
to 0.5 mEq and the stimulated total acid 
output is less than 2 mEq. 

One hundred thirty-eight patients (4%) 
demonstrated delayed gastric emptying 
during the postoperative period, and reop- 
eration was necessary in 48 patients. No 
particular difference was noted between 
the Billroth I and Billroth II types of re- 
construction in regard to emptying prob- 
lems, but during the past 15 years the Bill- 
roth I anastomosis has been employed far 
more frequently on our services. Leakage 
from the duodenal stump occurred in 18 
patients, resulting in a fatality in 12 of the 
group. This complication has not occurred 
during the past ten years as we do not 
make an attempt to remove a deeply im- 
bedded posterior wall ulcer. A minor anas- 
tomotic leakage has been suspected in sev- 
eral patients undergoing a Billroth I 
reconstruction, but no fatality has re- 
sulted. 

Symptoms suggestive of the dumping 
syndrome have occurred in 25% of the 
series. They have occurred with almost 
equal frequency between the Billroth I and 
Billroth II groups. In most instances 
symptomatology has been mild to moder- 
ate in degree and in many cases has im- 
proved with time or has been alleviated 
with a proper dietary regime. In 1% of pa- 
tients diarrhea has been severe and dis- 
abling, and several of these patients have 
undergone remedial operation. 

Among the series of 3,584 patients there 
occurred 55 postoperative deaths either in 
the hospital or within 30 days following 
dismissal (mortality 1.6%). The majority of 
deaths (31) took place in patients operated 
on as an emergency for the control of mas- 
sive bleeding. Many of these patients were 
elderly and had cardiovascular or renal dis- 
ease. Disabling associated disease, partic- 
ularly chronic respiratory problems, ac- 
counted for the deaths of seven patients 
during the early postoperative course, and 
12 patients died as a result of a duodenal 
stump blowout. Several of these patients 
likewise had coexisting disease which 
made it even more difficult to control their 
problems following the duodenal stump 
blowout. Three patients died of acute hem- 
orrhagic pancreatitis and two patients ex- 








pired as the result of uncontrollable re- 
bleeding. 

The recurrent ulcer rate during the fol- 
low-up study has been astoundingly Jow. 
There have been 20 proved recurrent ulcers 
among the entire series (incidence of 0.6%). 
More than 1,500 patients have been fol- 
lowed over ten years. Those patients who 
have subsequently died of disease unre- 
lated to ulcer were followed until the time 
of death. Each of the 20 recurrent ulcers 
was manifest by recurrent ulcer-like pain, 
bleeding, or perforation which occurred 
within 24 months of operation. 

Among the 20 recurrent ulcers observed 
to date, four resulted from a Zollinger-Elli- 
son tumor proved either at subsequent op- 
eration or at autopsy. Thirteen patients 
had an incomplete vagotomy at the origi- 
nal operation confirmed later by the Hol- 
lander test and at subsequent operation 
for correction of the recurrence. A func- 
tioning adrenal tumor was responsible for 
recurrence in one patient. Two additional 
patients with recurrence probably had an 
incomplete vagotomy, but this was not 
proved. 

Of the 20 recurrences, 13 followed vagot- 
omy-antrectomy and a Billroth I recon- 
struction, and seven took place after a Bill- 
roth II type anastomosis. It should be 
stressed that the Billroth I anastomosis 
has been used more frequently than the 
Billroth II, particularly during the past 15 
years. 

Technique S 

The detailed technical features of 
the operative procedure have been de- 
scribed elsewhere," but over the 
years several modifications have been 
introduced. Our current preference is 
a long midline incision extending 
from the ensiform process to below 
the umbilicus, On unusual occasions 
when confronted with a markedly 
obese patient, a high bucket handle 
incision provides added exposure. 
Rarely have we employed a right or 
left subcostal approach. 

Formerly it was our preference to 
always divide the suspensory liga- 
ment of the left hepatic lobe and re- 
tract the lobe to the right in prepara- 
tion for vagotomy. Currently in many 
cases the left hepatic lobe is elevated 
superiorly with a Weinberg-type re- 
tractor. This gives adequate access to 
the periesophageal area and obviates 
the possibility of a few minor compli- 
cations that sometimes follow divi- 
sion of the suspensory ligament. 
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Care is always taken to cover the 
‘spleen with a moist laparotomy pack 
and to exert gentle, downward trac- 
tión on the stomach in performing va- 
gotomy. Traction on the greater gas- 
tric curve is avoided, but in spite of 
these precautions, we have inflicted 
damage to the spleen requiring sple- 
nectomy in 3% of the cases. 

In performing truncal vagotomy 
the abdominal esophagus is com- 
pletely encircled by the operator’s 
right index finger and an attempt is 
made to free the esophagus from its 
posterior fibrous attachments as little 
as possible. If the vagotomy proved 
technically difficult, the crural sling is 
always restored to its normal caliber, 
and on occasions, a posterior gastro- 
pexy, using the method of Hill, is 
carried out if the esophagus has been 
unduly elevated from its posterior at- 
tachments. Gastroesophageal reflux 
and stricture have not been encoun- 
tered as a postoperative complication. 
As an alternate method, particularly 
in slender individuals with little or 
no adipose tissue about the peri- 
esophageal area, vagotomy can. be 
readily accomplished with the use of a 
long nerve hook alone, keeping intact 
the periesophageal fibrous attach- 
megts. 

Throughout the years we have con- 
tinued to remove an estimated 40% of 
the distal stomach. Resections of 
greater magnitude in the presence of 
vagotomy have not demonstrated any 
additional reduction in spontaneous 
or stimulated acid output. We have 
not felt it important to define pre- 
cisely the extent of the gastric an- 
trum at the time of operation by 
using Congo red staining or pH de- 
terminations. If a Billroth II type 
reconstruction is employed, it is, how- 
ever, imperative to remove com- 
pletely the distal extent of the gastric 
antrum. If a cuff of proximal antrum 
is left attached to the gastric pouch 
after a Billroth II reconstruction, it is 
of no particular clinical importance 
providing the gastrojejunostomy is 
patent and the gastric pouch empties 
readily. If one leaves a small cuff of 
residual antral tissue, either proxi- 
mally or distally after vagotomy-an- 
trectomy, with end-to-end gastroduo- 
denostomy, it creates no particular 
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Fig 1.—When dealing with large, deep, penetrating ulcers, the ulcer is usually left in situ 
and the posterior gastric wall is brought over the ulcer crater and sutured to the duodenum 
distal to the ulcer. The 4orsley maneuver is of great aid in such circumstances. 


hazard. Antral tissue left in continu- 
ity is quite innocuous as compared to 
residual antral tissue left in exclusion 
which creates an ulcerogenic situ- 
ation. 

Our preference is to restore gas- 
trointestinal continuity by means of 
end-to-end gastrodusdenostomy fol- 
lowing vagotomy-antrectomy. This 
can usually be accomplished in most 
instances, and currently we are using 
the Billroth II type reconstruction in 
less than 2% of cases. The Billroth II 
reconstruction is reserved for large 
and obese individuals where exposure 
is difficult and when stenosis extends 
into the retrobulbar duodenum. Also, 
in some cases extensive scarring of 
the anterior duodena_ wall in conjunc- 
tion with a diseased posterior wall ob- 
viates a Billroth I anastomosis. 

The Billroth I reeonstruction can 
usually be performed with safety 
even when dealing with large, pene- 
trating posterior ulcers. We have 
found from experience, as have oth- 
ers, that it is unnecessary to remove 
many of the posterior penetrating ul- 
cers. Of course, if there is a history of 


Vagotomy-Antrectomy/Herrington et al 


recent hemorrhage, a more aggres- 
sive attitude is taken either to re- 
move the ulcer or at least to obliter- 
ate the crater with nonabsorbable 
suture material. On occasions we have 
removed the proximal one half or 
more of a deep penetrating ulcer and 
have left the distal portion of the ul- 
cer attached to the pancreas. When 
encountering deep, posterior, pene- 
trating ulcers which have completely 
replaced the posterior wall of the 
duodenal bulb, we still in many in- 
stances perform end-to-end gastro- 
duodenostomy by gently freeing the 
posterior duodenal wall distal to the 
ulcer and bringing the posterior wall 
of the gastric pouch over the ulcer 
crater and thus suturing the gastric 
pouch to the duodenum below the site 
of the ulcer. Using this maneuver the 
anastomosis overlies the ulcer crater 


and the crater is thus excluded from _ 


the alimentary tract and left at- 
tached to the head of the pancreas 
(Fig 1). Careful and minimal manipu- 
lation of the duodenum and minimal 
manipulation and dissection about 
the head of the pancreas, usually 
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Review of Cases 


No. of Mortality, 


Report 
Thoroughman'* 


Cases % 
504 1.6 
Palumbo*t 611 23 
Farmer*+ 622 1.9 
Jordan'§ 

Wolf'** 
Remine, et all 
* Elective or emergency cases. 


+ Written communication, October 1972. 
|| Written communication, October 1972. 


Mortality 3,584 







3.1% 


No. of Patients 
1,127 


1958 


1962 1964 
Year 


Fig 2.—The operative mortality in the 
present series has steadily declined from 
3.1% to a current mortality of 1.6%. 


1972 


leaving the ulcer in situ are the keys 
to success in carrying out the Billroth 
I reconstruction. 

Following vagotomy-antrectomy we 
prefer to remove the nasogastric tube 
after the first 12 to 24 hours pro- 
vided the operation has progressed 
smoothly. At present we are remov- 
ing the nasogastric tube early in ap- 
proximately 75% of cases. When the 
operative procedure is carried out on 
an emergency basis, particularly for 
an acute ulcer perforation where ex- 
tensive peritoneal soiling is present, 
the tube is left in place for approxi- 
mately 72 hours or until the patient 
expels flatus. Also, in some cases of 
massive bleeding where the gastroin- 
testinal tract is filled with blood, 
adynamic ileus may be anticipated 
postoperatively and these patients 
fare better with nasogastric suction 
for a few days. It is our feeling, how- 
ever, that nasogastric suction is un- 
necessary in many instances and is 
conducive to complications when it is 
employed routinely. 


Comment 


Of the operations in current use to 
control the complications of duodenal 
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Satisfactory Recurrence, Follow-Up, 
Results, % % yr 
91 0.4 2to14 
90 0.6 1 to 20 
92 1.4 1 to 26 
1.1 1to8 
0.6 1to10 
1.3 7 to 17 





t Written communication, October 1972. 
§ Elective cases. 


ulcer, vagotomy-antrectomy appears 
to be by far the most effective in con- 
trolling both the ulcer diathesis and 
preventing recurrent ulceration.’ 
Even the critics of the combined pro- 
cedure acknowledge this fact, but 
many continue to feel that the in- 
creased mortality when compared to 
operations of lesser magnitude, out- 
weighs the merits gained by the pro- 
cedure. 

This opposition, however, does not 
appear well grounded because many 
proponents of vagotomy-antrectomy 
have cited acceptable mortality fig- 
ures. Thoroughman et al"? reported an 
overall hospital mortality, including 
both elective and emergency cases, of 
1.6% among 504 patients. The inci- 
dence of recurrent ulceration over 
a 14-year follow-up was 0.4%. Pa- 
lumbo’s“ most recent figures, includ- 
ing 601 patients carefully studied 
over a 1 to 20 year follow-up, reveals 
an overall mortality of 2.3%. The com- 
bined emergency and elective mortal- 
ity under age 60 was 1.4% and the 
mortality in patients over the age of 
60 was 4.1%. The mortality from 
emergency operation for the control 
of massive hemorrhage including all 
ages was 5.9%. Among 558 patients 
undergoing operation on a strictly 
elective basis the mortality was 1.9%. 
In the randomized study of Jordan 
and Condon" comprising 90 patients 
undergoing vagotomy-antrectomy on 
an elective basis the mortality was 
zero and the results were satisfactory 
in 89% of cases. Wolf and his group,’° 
in a recent retrospective study, re- 
ported 547 patients including both 
elective and emergency cases with an 
overall operative mortality of 1.1%. 
The rate of recurrent ulceration up to 
a ten-year follow-up was 0.6% and pa- 


tient satisfaction was 90%. It is of in- 
terest that, during the past five years, 
the operative mortality for elective 
operation among Wolf’s group is 0:3% 
(Table). 

Our experience is comparable to 
that of others who have employed the 
combined procedure, and we have ob- 
served a definite decline in the oper- 
ative mortality from the late 1950s of 
3.1% to a current operative mortality 
of 1.6% (Fig 2). Our mortality when 
operating for the control of bleeding 
has been 3.1% including all ages, and 
for those patients above the age of 60 
the mortality has been 6%. We are in 
agreement with Jordan and Condon’® 
that the majority of cases can be 
treated by the combined procedure 
with an operative mortality equiva- 
lent to that obtained by a lesser pro- 
cedure, if the technically difficult 
cases are recognized and subjected to 
the lesser operation. 

During the past two decades there 
have been countless articles written 
by the proponents of truncal vagot- 
omy-pyloroplasty on the one hand 
and those favoring truncal vagotomy- 
antrectomy on the other. Both groups 
are in agreement that the incidence 
of significant weight loss, diar- 
rhea, and dumping are approximately 
equal among the two operations, and 
in most instances these sequelae are 
not of significant degree. Thus, irre- 
spective of recurrent ulceration, the 
overall satisfactory results with the 
two operations compare favorably." 
It is difficult, however, to accept the 
complacency of the proponents of 
truncal vagotomy-pyloroplasty who 
willingly accept a 10% to 15% rate of 
recurrent ulceration and the subse- 
quent need for a second operation in 
5% to 10% of patients with the associ- 
ated increased morbidity and mortal- 
ity. Goligher et al,’* in a recent retro- 
spective study utilizing several 
operations for ulcer, found that trun- 
cal vagotomy-pyloroplasty gave the 
poorest results according to the Vis- 
ick grading. In the light of these find- 
ings Goligher stated, “It is suggested 
that truncal vagotomy and pyloro- 
plasty has not lived up to expecta- 
tions in its place as the currently 
most popular procedure and the elec- 
tive surgical treatment of duodenal 
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ulcer should be reconsidered.” 

In an effort to lower the rate of re- 
current ulceration an increasing num- 
ber of surgeons are now employing 
‘selective gastric vagotomy with py- 
loroplasty. This procedure has been 
used throughout Great Britain and 
Europe for the past 15 years but only 
recently has it been used in this coun- 
try with any degree of frequency. 
. Griffith et al'® in a recent study cite 
only one recurrent ulcer among a 
series of 109 patients followed up to 
ten years. Two of the co-authors (H. 
W. S. and J. L. S.)° have now per- 
formed selective gastric vagotomy 
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Louis T. PaLumBO, MD, Des Moines, 
Iowa: Our experience and results of our 
procedure, distal antrectomy-vagectomy, 
are similar to those of Dr. Herrington and 
his associates. We began the development 
of this procedure in 1946 and 1947. 

These two procedures control, eliminate, 
or modify the neurohumoral gastric secre- 
tory mechanisms responsible for the path- 
ogenesis of a duodenal ulcer. This accounts 
for the least risk of recurrent or marginal 
ulcer formation as compared with other 
procedures. 

Our data indicate a resection greater 
than 25% of the distal end of the stomach 
is not necessary to control this disease pro- 
vided the vagotomy is complete and gas- 
tric emptying is not delayed. 

The five-year follow-up results in our VA 
cooperative study of surgery for duodenal 
ulcer (elective) in 1,357 patients on whom 
five operations equally were randomly as- 
signed showed no statistically significant 
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with pyloroplasty among a series of 
63 patients with no evidence of a re- 
current ulcer over a five-year follow- 
up. 

Our clinical study over the past 25 
years supports the ccncept that trun- 
cal vagotomy-antrectomy is without 
question the most effective operation 
to prevent recurrent ulceration. In 
the good-risk patient undergoing 
elective operation where the duode- 
num lends itself to resection and in 
emergency patients who are not con- 
sidered high risk, the combined proce- 
dure remains our operation of choice. 
Selective gastric vagotomy, by insur- 
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difference in the overall good to excellent 
results. The poor results were slightly 
higher in the drainage procedures. 

The main important cifference, however, 
was the higher recurrence rates for the 
drainage-vagotomy procedures: pyloro- 
plasty, 12.2%, and gastroenterostomy, 
6.3%. In the two conservative gastric resec- 
tion-vagotomy series, the recurrence rate 
was three to five times higher with Billroth 
I as compared to Billroth II. 

The mortality was 9.3% lower in the 
drainage operation compared to the con- 
servative gastric resection-vagotomy pro- 
cedures. The mortality was slightly less 
than 1% for the entire randomized series. 
Our general attitude is, in elective, good- 
risk patients, the operation of choice is dis- 
tal antrectomy with vagotomy. 

OLIVER H. Beanrs, MD, Rochester, Minn: 
Dr. Herrington and his associates certainly 
have illustrated the valce and safety of va- 
gotomy and antrectomy in a large series of 
cases, 
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ing a complete vagal denervation of 





the stomach, combined with pyloro- 


plasty may prove to be as effective 
as truncal vagotomy-antrectomy in 


preventing recurrent ulcer, but addi- — 


tional long-term follow-up is neces- 
sary to adequately assess the opera- 
tion. Truncal vagotomy—pyloroplasty, 
in our opinion, should be restricted to 


the high-risk individual who under- 
goes either elective or emergency op- 


eration in which the immediate sal- 


vage of life is of prime concern and in 
whom consideration of long-term pro- 
tection against recurrent ulcer is not 
the main issue. 
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plasty and vagotomy-antrectomy for 
treatment of duodenal ulcer. Ann Surg 
171:547, 1970. 
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hemigastrectomy, vagotomy: py aiaa W. 
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results of truncal vaata an in 
ny for duodenal ulcer. Br Med J 1:7, 
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19. Griffith CA, et al: Mortality and re- 


curring ulcer after selective vagotomy plus 
pyloroplasiy: Am Surg 38:504, 1972. 

20. Scott HW Jr, Sawyers JL: Antrec- 
tomy or pyloroplasty? A prospective stud; 
with selective pisi vagotomy. Sout 
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The recurrence rate of ulcer following 


this surgical procedure of less than 1%, 
0.6%, certainly establishes the procedure as 


an effective method of management of pa- 


tients with ulcer. This is in contrast, I 
think, to reports now occurring in the lit- 
erature that the recurrence rate follow- 


_ing vagotomy and pyloroplasty is much 


greater (approximately 10%) and increas- 
ing as these patients having vagotomy and 
pyloroplasty are followed over a longer 
time. 

One argument why vagotomy and py- 
loroplasty has been a more desirable surgi- 
cal procedure has been the fact that it 
could be carried out more safely. 

Again, Dr. Herrington and his associates 
have firmly established that this need not 
necessarily be true, that in fact, vagotomy 
and antrectomy is a safe procedure when 
carried out by trained surgeons. 

One thing that bothers me somewhat is 
that vagotomy and pyloroplasty has be- 


come a very popular procedure and has 
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been used increasingly by surgeons and 
those in the academic environments so that 
surgical residents today are not, in fact, 
being trained in techniques of gastric re- 
section. This has to be considered one of 
the responsible factors why the mortality 
rate for vagotomy and pyloroplasty has 
been less than that for antrectomy, and it 
should not necessarily be so. 

In general, I agree that antrectomy 
and vagotomy is the operation of 
choice. One difficulty I find, though, is es- 
tablishing gastrointestinal continuity by 
Billroth I procedure because so often the 
duodenum is involved in severe inflamma- 
tion and scarring, and I feel uncomfortable 
in establishing an anastomosis using this 
unhealthy tissue. 

This apparently is not true in Dr. Her- 
rington’s experience, but I would like for 
him to comment further on this point. 

Again in establishing continuity by Bill- 
roth II, it seems reasonable to me to use 
the anterior or an anticolic anastomosis 
rather than a posterior colic anastomosis. 
It is my impression that the morbidity is 
much less in doing an anterior anastomosis 
and I would be interested in which Dr. 
Herrington prefers. 

GEORGE L. JORDAN, JR., MD, Houston: 
For those of you who haven’t done follow- 
up studies, I cannot overemphasize how 
much work following 3,500 patients for 25 
years entails, not counting the analysis of 
the data once you have collected the infor- 
mation. 

I happen to agree with Dr. Herrington 
completely in his conclusions concerning 
the proper operation for duodenal ulcer to- 
day—that is, vagotomy and distal resection 
of the stomach. 

In our institutions, gastrectomy, per- 
formed electively, with or without vagot- 
omy, has been accomplished with a mortal- 
ity not exceeding 1% for many years, not 
only by our senior surgeons, but also by 
our residents. 

In our experience, as has been indicated 
here, there is no increase in mortality fol- 
lowing vagotomy and antrectomy as com- 
pared to vagotomy and a drainage proce- 
dure. 

I also join Dr. Herrington in his diffi- 
culty in understanding the propensity to 
perform vagotomy and a drainage proce- 
dure, carrying with it a recurrent ulcer 
rate many times higher than that follow- 
ing vagotomy and antrectomy, when one is 
operating to cure duodenal ulcer. This. is 
particularly true in view of the numberous 
studies demonstrating that the side effects 
of the two operations are very similar. 

I am also interested to find that all of the 
recurrent ulcers have occurred in the first 
two years because there were many who 
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had predicted that as the years went on, 
the recurrence rate might steadily in- 
crease. 

My particular interest is in his increas- 
ing use of the Billroth I. I have long been 
convinced that in the patient with duode- 
nal ulcer, the first part of the duodenum, 
rather than the jejunum or anywhere else 
in the gastrointestinal tract, is the most 
susceptible area to ulceration and recur- 
rent ulceration. 

Our experience with the Billroth I oper- 
ation before vagotomy was done amply 
demonstrates this fact to satisfy me. 

Consequently, I have been reluctant to 
move to the Billroth I again and use almost 
exclusively the Billroth II operation. 

He did not tell us how many Billroth Is 
and Billroth IIs had been done, but the 
number of recurrent ulcers in the Billroth I 
was much greater, and therefore, I would 
like to know really what the percentage of 
recurrent ulceration is in the two groups. 

I also have the same problem as Dr. 
Beahrs has mentioned in understanding 
how such a high percentage of the patients 
can be treated by the Billroth I operation. I 
am very reluctant to dissect a deep, pene- 
trating ulcer fram the pancreas and then 
place an anastomosis over or near this area 
because this area frequently exudes pan- 
creatic juice in the immediate postopera- 
tive period, and I have been concerned that 
this would digest the suture line. Fortu- 
nately for Dr. Herrington, this apparently 
has not happened. 

FREDERICK M. OwEns, JR., MD, St. Paul: 
Thirty years ago this year I had the plea- 
sure of helping Dr. Dragstedt start on the 
vagotomy procedure, and since that time 
have been through all of the various tech- 
niques of drainage, no drainage, and resec- 
tion. 

I think that we come to the point where, 
as Dr. Herrington has so nicely demon- 
strated, vagotomy and antrectomy is at 
present the most satisfactory procedure 
for the treatment of ulcer. 

It should be painted out, as Dr. Herring- 
ton did, that selective vagotomy is becom- 
ing the safest procedure as far as recur- 
rence is concerned and as far as 
completeness of vagotomy. 

It has been demonstrated that we can 
more completely vagotomize the stomach 
by doing a selective vagotomy than a trun- 
cal vagotomy with apologies to Dr. Pa- 
lumbo who likes to use the word “vagec- 
tomy.” 

One of the interesting side effects of 
complete vagotomy, seen primarily in pa- 
tients who have had antrectomy, is the oc- 
casional development of a phytobezoar in 
the stomach. 

One must be a little careful in advising 





these people as to their diet when there 
may be some delay in the emptying of the 
stomach. They should be careful not to eat 
materials that are poorly digestible such as 
peach skins, persimmons, and things of 
very fibrous nature. This does become a 
problem occasionally. 

Dr. HERRINGTON: I am particularly 
grateful to Dr. Owens for his remarks. 
Many of you know that Dr. Owens was the 
co-author of the classic paper on vagotomy 
with Dr. Dragstedt in 1943. This brought 
about an awakening in the surgical world 
regarding the treatment of ulcer, and I 
think there is no question but that their 
contribution represents the greatest single 
advance in our era in the surgical treat- 
ment of duodenal ulcer. 

I am also grateful to Dr. Palumbo for his 
remarks and in my opinion he has the most 
carefully documented clinical study on va- 
gotomy and distal antrectomy of anyone I 
know. His operation is essentially the same 
as ours. I am taking out a little more of the 
distal stomach than he is and I don’t think 
it makes any difference if you leave a little 
of the proximal antrum as long as you have 
a patent Billroth II anastomosis. If a Bill- 
roth I anastomosis is done with vagotomy 
it actually probably makes no difference if 
a little of both proximal and distal antrum 
are left because the antrum in continuity 
in the small residual acid stream is not ul- 
cerogenic. As we all know, antral exclusion 
with a Billroth IT resection is a potent ul- 
cerogenic preparation. 

Dr. Beahrs, I simply prefer a Billr8th I 
reconstruction because I feel more com- 
fortable doing this operation, just as you 
feel more comfortable doing the Billroth 
II. We began doing the Billroth I recon- 
struction in 1951 and as our experience has 
increased we even perform it on the diffi- 
cult posterior wall ulcers. 

Dr. Jordan’s remarks are indeed per- 
tinent. We stress minimal and meticulous 
dissection about the duodenum and fre- 
quently do a Horsley slit on the anterior 
duodenal wall so that it may accommodate 
more readily the gastric pouch. We bring 
the posterior wall of the gastric pouch over 
the ulcer crater and anastomose it to the 
duodenum distal to the ulcer site and leave 
the ulcer marsupilized, so to speak, on the 
head of the pancreas. In cases where the 
Billroth I appears technically difficult, we 
just place two Penrose drains in the right 
upper abdominal quadrant and on rare oc- 
casions we have noted a small leakage of 
bile. We have had no fatalities from leak- 
age from a gastroduodenostomy. We have 
done the Billroth I reconstruction in over 
2,000 patients in the series. I personally 
use the Billroth II reconstruction in less 
than 2% of my cases. 
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A Surgical Procedure 


for Postmastectomy Edema 


Norman E. Larson, MD, and Arthur R. Crampton, MD, Chicago 


The primary cause of postmastectomy 
edema is lymphatic obstruction, but venous 
obstruction can be a factor. 

In 35 normal females, adduction phlebo- 
grams showed axillary vein positional ob- 
struction with cephalic vein runoff in 34.3%. 
At 90° abduction the axillary system visual- 
ized normally. 

In 14 postmastectomy edema patients, ad- 
duction phlebograms showed an abnormal ax- 
illary vein in 21.4%, and nonvisualization in 
50%. At 90° abduction corresponding fig- 
ures*were 23.3% and 7.7%. The cephalic 
vein visualized whenever the axillary system 
did not. 

In eight patients, axillary vein adhesions 
were lysed from the upper part of the arm to 
the thoracic inlet. Excellent results followed 
in four patients whose adduction phlebograms 
had shown axillary vein positional obstruc- 
tion, and in one patient with localized ste- 
nosis. 

Follow-up phlebograms on three patients 
showed, in adduction, restoration of the ax- 
illary vein runoff. - 


ae postmastectomy edema 
is defined as an increase in cir- 
cumference of greater than 6 cm com- 
pared to the normal arm. This compli- 
cation is present in approximately 
30% of cases.'? A measurable increase 
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in circumference can be demon- 
strated in 46% of cases.” 

The spectrum of disabil-ty in these 
patients ranges from mild inconven- 
ience to life-threatening situations. 
Patients complain of limited useful- 
ness, discomfort, and cosmetic defor- 
mity. The swollen arm can be the site 
of recurrent lymphangitis, cellulitis, 
and phlebitis. On rare occasions long- 
standing brawny edema of an extrem- 
ity, from whatever cause, can become 
the site of a lymphangiosarcoma.' 
This highly malignant lesion, unre- 
lated to the original neoplastic cell 
type, is almost always fatal. 

The time of onset of postmas- 
tectomy edema is variable. A major- 
ity of cases can be detected within 
three months of operatien.’*°" Occa- 
sionally edema is noted preopera- 
tively, or has its onset a year or more 
postoperatively. The precipitating 
factor can be residual cr recurrent 
carcinoma, phlebitis and lymphan- 
gitis, or a return to normal activities. 
In many instances there are no pre- 
monitory signs or symptoms. 


Review of the Literature 


Any discussion of the etiology of 
postmastectomy edema centers pri- 
marily on the changes in the lym- 
phatic and venous systems. The em- 
bryological derivation is similar, and 
they function in a synerg:stic fashion, 
with the lymphatics draining ulti- 
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mately into venous channels. 

Edema, by definition, is excessive 
interstitial fluid. Arterial capillaries 
normally leak proteins and fluids into 
the interstitial space. The large pro- 
tein molecules can return only by 
lymphatic channels. Approximately 
10% of the filtered fluid returns via 
lymphatics, and 90% in venous path- 
ways. The lymphatic flow under cer- 
tain circumstances (ie, by increasing 
interstitial fluid pressure, by increas- 
ing capillary pressure, by decreasing 
plasma colloid osmotic pressure, by 
increasing interstitial fluid protein, 
by increasing permeability of capil- 
laries, by muscle contraction, by pas- 
sive movement, and by outside com- 
pression) can be increased 10 to 50 
times, thereby preventing excessive 
changes in interstitial fluids. 

The primary cause of postmas- 
tectomy edema is axillary lymphatic 
obstruction. A “pure” lymphatic 
edema state occurs. Danese and How- 
ard,’ using lymphangiography and 
sky-blue dye injection techniques, 
showed that varying degrees of ax- 
illary lymphatic obstruction always 
exist after a radical mastectomy, and 
that the occurrence and the degree of 
edema is proportional to the degree of 
lymphatic obstruction. The lymphatic 
obstruction can be marked; however, 
it is never complete. Lymphatic chan- 
nels along the cephalic vein were 
found to be an important postmas- 
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tectomy pathway. They were visual- 
ized in seven of eight patients with- 
out postmastectomy edema, and in 
none of the 12 with chronic edema. 
Phlebograms and results of venous 
pressure determinations were normal 
in these patients. 

There are perhaps five major fac- 
tors which reduce lymphatic flow in 
the postmastectomy state: 

1. The surgical extirpation of the 
axillary lymphatics, especially the 
deep neurovascular lymphatics. 7° 

2. Lymphangitis'®*°"'" following 
a clinical or subclinical primary 
wound infection. Lymphangitis can 


- also occur with a secondary wound or 


arm infection. 

3. Roentgen-induced cutaneous and 
subdermal lymphatic fibrosis is a fac- 
tor according to most authors.’ 
Others disagree.°"? Edema occurs 
with even greater frequency in pa- 
tients with roentgen dermatitis,?* 
when roentgen therapy is given pre- 
operatively, and when infected pa- 
tients receive roentgen therapy.’ 
Treves’ states that edema does not 
occur in nonsurgical patients receiv- 
ing roentgen therapy. 

4. Cicatrization resulting in lym- 
phatie obstruction..** Cicatricial 
changes often follow wound infec- 
tions and healing by secondary inten- 
tion. 

5. Residual or recurrent carci- 
noma*~** can occlude the lymphatics 
by direct extension, or can result in 
lymphangitis and cellulitis with lym- 
phatic obstruction.’*® The latter is 
more likely when there is a malignant 
ulceration.*” 

There is less agreement as to the 
role of axillary venous obstruction in 
postmastectomy edema. Clinically, it 
is difficult to document instances of 
pure venous obstruction with result- 
ant edema. Following phlebitis and 
thrombosis, with obstruction of the 
axillary and cephalic veins, there is a 
massive edema with an elevated 
venous pressure,** which usually sub- 
sides in days or weeks.°*°"?* How- 
ever, the deep neurovascular lym- 
phatics are probably involved in this 
thrombotic and inflammatory process. 

It has been shown repeatedly that 
resection of the axillary vein during 
radical mastectomy does not increase 
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the incidence or the severity of 
edema.°***'"" In these cases, how- 
ever, the cephalic vein and its adja- 
cent lymphatics were left intact. 

Many authors'****°17.4 believe 
partial or total axillary vein obstruc- 
tion is a significant factor in post- 
mastectomy edema. With an im- 
paired venous runoff, there is an 
increased capillary pressure and in- 
creased interstitial fluids. When this 
is coupled with a marginal or im- 
paired lymphatic system, post- 
mastectomy edema occurs. Danese 
and Howard’ feel that venous ob- 
struction is uncommon, but when it is 
present, it would contribute to the 
edema. Others'' conclude post- 
mastectomy edema is unrelated to 
venous obstruction. 

Phlebograms and venous pressure 
determinations are commonly used to 
evaluate venous function. Veal? and 
Russo et al’ concluded that the 
greater the phlebographic deformity, 
the higher the venous pressure, and 
the greater the postmastectomy 
edema. Danese and Howard’ found no 
correlation between these three fac- 
tors. Schorr et al’ reported there was 
no relationship between the phleb- 
ographic appearance and edema for- 
mation, and others*'° were unable to 
relate venous pressures to edema. 

The causative factors of narrowing, 
deformity, and obstruction of the ax- 
illary vein include (a) phlebitis and 
thrombosis of the axillary vein,™*59" 
which may be associated with peri- 
vascular lymphangitis’; (b) cicatriza- 
tion secondary to wound infection and 
healing by secondary intention’ *”; 
(c) tight sears and poorly placed inci- 
sions'**; (d) residual or recurrent 
carcinoma,**"* which may occlude 
the vein by direct extension, or by 
phlebitis and thrombosis. 

A frequent observation is the com- 
mon occurrence of postmastectomy 
edema in obese patients.'®+5s5-1 
Treves' reported that the greater the 
degree of obesity, the higher the inci- 
dence, and the greater the severity of 
postmastectomy edema. This in- 
creased incidence may be related to 
the wide excision of large fat pads 
with their lymphatics,” or to a 
greater incidence or poor healing 
with fat necrosis, skin edge necrosis, 


serum collections,’ wound infection, 
and lymphangitis. 

Other poorly understood factors 
have been cited in the causes of post- 
mastectomy edema. They include ar- 
terial and venous spasm and nerve 
damage.' The latter may be second- 
ary to fibrosis of the brachial plexus 
or parasympathetic ablation. 

The results of postmastectomy 
edema therapy are often disap- 
pointing. Stillwell recommends the 
use of pneumatic pumping, manual 
massage, elevation, elastic support, 
and isometric exercises. He cautions 
against the local application of heat, a 
hot environment, and repetitive use 
of the arm for longer than 15 to 20 
minutes. With the use of this regimen 
for four or five days, two of every 
three patients lost one third of their 
swelling. Improvement was slow 
thereafter, with maximum results 
being attained in 6 to 12 weeks. Ulti- 
mately some patients can discard the 
elastic support for several hours each 
day, and a few can permanently dis- 
continue its use. 

Most of the current surgical efforts 
are directed toward improving lym- 
phatic drainage. Omental trans- 
position, a formidable procedure, in- 
volves the excision of portions of 
edematous tissue with the trans- 
position of a pedicle of lymphatic-rich 
omentum into the involved extremity. 
Goldsmith" reported a satisfactory 
subjective and objective result in 12 
of 14 patients with edema of an ex- 
tremity. Some of these had post- 
mastectomy edema. Major postopera- 
tive complications, however, were 
frequent. 

Although the deep lymphatics are 
also involved in postmastectomy 
edema, edema of the muscles does not 
occur. Because of this some authors 
have advocated the use of buried der- 
mal flaps. In this major surgical pro- 
cedure, large areas of edematous tis- 
sue are excised, and the superficial 
and deep lymphatics are united over a 
wide expanse through the deep fascia. 
There is evidence that superficial and 
deep lymphatic communications, and 
even lymphaticovenous anastomoses, 
occur. Hugo" reported satisfactory to 
good results in 22 of 23 cases, and 
Thompson" found similar results in 
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Fig 1.—Venous pathways in arm. 


15 of 16 postmastectomy edema pa- 
tients. 

In advanced cases, some have advo- 
cated skin grafting after radical exci- 
sion of all edematous tissue super- 
ficial to the deep fascia."* In 
postmastectomy edema patients this 
often results in significant hand 
swelling. Other authors” have recom- 
mended the use of pedicle or hinged 
grafts in these cases. 

Hughes and Patel, in 12 post- 
mastectomy edema cases, successfully 
freed the axillary vein system of 
dense fibrotic adhesions from the up- 
per part of the arm to the thoracic in- 
let. 

Preoperatively, in ten patients 
tested, bilateral, 45° abduction phlebo- 
grams had shown, on the involved 
side, deformity and narrowing of the 
axillary vein in eight patients, and a 
complete axillary block in two pa- 
tients. 

In all ten cases there was an ab- 
sence of valves in the abnormal ax- 
illary veins, and an absence of collat- 
eral veins bypassing the axillary vein. 

When these cases were followed 3 
to 25 months after surgery, the au- 
thors reported, from volumetric dis- 
placement studies, an average reduc- 
tion of one third of the volume of the 
swollen arms. The maximum shrink- 
age occurred one week after surgery. 

The involved arms were still larger 
than normal; however, the subcutane- 
ous tissue was soft, and patients re- 
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Fig 2.—Left and right, Normal adduction and 90° abduction phlebograms in nonsurgical 
postmastectomy edema case showing normal axillary and cephalic vein runoffs. 


Table 1.—Phlebographic Findings 


Female Controls (35) 
Adduction 


Axillary Venous 
System 

Normal 

+ Cephalic 

+ Collaterals 
Abnormal 

+ Cephalic 

+ Collaterals 
Nonvisualization 

+ Cephalic 

+ Collaterals 





* Six of the controls had adduction films only. 
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Postmastectomy Edema (14) 
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t One of the postmastectomy edema patients had adduction film only. 
ł Patient with biospy-positive axillary carcinoma and cephalic vein twice normal size. 


Axillary Venous System 


Adduction Abduction 


Cephalic Collaterals 


Adduc- Abduc- Adduc- Abduc- 


tion tion tion tion 








Surgical Cases: Excellent Results 


3-cm Marked stenosis 
Nonvisualized 
Nonvisualized 
Nonvisualized 
Nonvisualized 


Normal 
Normal 
Normal 
Faint, distorted 


Surgical Cases: Unimprov 
Normal 


Normal 
Narrowed 
Narrowed, distorted 


Normal 
Normal 


Nonsurgical Cases 


Normal 

Normal 

Normal 
Distorted 

Faint, distorted 
Nonvisualized 


Normal 
Normal 
Normal 
Nonvisualized 
Nonvisualized 
Nonvisualized 


* One patient had adduction films only. 





t Patient died with carcinomatosis. 


ł Cephalic vein twice normal size; biopsy-positive axillary carcinoma; died with carcinoma- 


tosis. 
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ported relief from discomfort and fa- 
tigue. 


Clinical Material 


In 35 normal female control patients, 
single-exposure, supine venograms were 
taken with ‘the arm adducted, and ab- 
ducted at 90°. Multiple-exposure supine 
phlebograms were taken in 14 post- 
mastectomy edema cases with the involved 
arm in these positions. Adduction and ab- 
duction views were necessary to determine 
if the phlebographic appearance was re- 
lated to the arm’s position. The site of dye 
injection was into a wrist or hand vein, 
rather than into an antecubital space vein, 
to avoid a direct injection into either the 
cephalic-subclavian or basilic-axillary-sub- 
clavian systems (Fig 1). 

The preferential venous pathway in the 
arm is the larger basilic, brachial-axillary- 
subclavian route. The cephalic-subclavian 
pathway is the important alternative sys- 
tem. There are many anastomotic vessels 
below the axilla linking the two systems. 

Our phlebographic studies on the arms of 
35 normal female controls, and on 14 post- 
mastectomy edema cases, showed marked 
differences in the adduction and 90° abduc- 
tion appearance. In adduction, the normal 
carrying angle of the arm, the axillary 
vein makes a right-angle turn in the axilla. 
In this position, in the control group, the 
axillary vein was normal in appearance in 
only 22.8%, was narrowed in 42.9%, and 
was positionally totally obstructed in 34.3% 
of the cases (Table 1). These findings were 
incidentally unrelated to the presence or 
absence of obesity. In adduction, visual- 
ization or nonvisualization of the cephalic 
vein and collaterals was unpredictable ex- 
cept when the axillary vein was posi- 
tionally totally obstructed. (Collateral ves- 
sels were identified as vessels not normally 
appearing on the phlebogram, which ap- 
peared to connect the axillary and cephalic 
venous systems.) When this happened the 
cephalic system always visualized, con- 
firming their interchangeable role. 

At the 90° abduction position, there is a 
linear axillary vein runoff, and the axillary 
vein visualized in a normal manner in 100% 
of the controls. The presence or absence of 
the cephalic system and collaterals was un- 
predictable in the 90° abduction position. 

In the 14 postmastectomy edema cases, 
phlebographic studies in adduction showed 
the axillary vein system to be normal in 
28.6% (Fig 2), narrowed or distorted or 
both in 21.4% (Fig 3), and not visualized in 
50.0% of cases (Fig 4). 

At 90° abduction, 69.1% (nine cases) 
showed normal visualization of the axillary 
vein, 23.2% (three cases) showed a faint or 
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Fig 3.—Left and right, Preoperative adduction and 90° abduction phlebograms of post- 
mastectomy edema patient showing narrowed, distorted axillary vein in adduction, normal 
axillary vein in‘abduction, and absent cephalic vein in both positions. Patient's condition 
was unimproved by surgical procedure. 


Fig 4.—Top left, Preoperative adduction phlebogram of postmastectomy edema patient 
showing positional axillary vein obstruction and normal cephalic vein runoff. Top right, Pre- 
operative 90° abduction phlebogram showing normal axillary vein runoff and absent ce- 
phalic vein. Bottom left, Postoperative (62 months) adduction phlebogram on same patient 
shows normal axillary and cephalic vein runoff. Bottom right, Postoperative (61⁄2 months) 
90° abduction phlebogram shows normal axillary and incomplete cephalic vein runoff. Sim- 
ilar postoperative phlebograms were obtained after 14/2 months. 
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a distorted axillary vein or both, and 7.7% 
(one case) did not visualize. This latter pa- 
tient had marked distention of the cephalic 
vein, and subsequently had biopsy finding 
_ of axillary carcinoma (Table 1). 
_ Again, in adduction and abduction, the 
-presence or absence of collaterals and the 
~ cephalic system was unpredictable, except 
= when the axillary system was not demon- 
_ strated, at which time the cephalic system 
was always present. 
__ The purpose of our operation is to im- 
_ prove the venous and lymphatic flow by 
_ lysing the dense fibrotic adhesions encas- 
ing the axillary and subclavian veins. With 
the patient placed under general anesthe 
sia, with the involved arm abducted, the 
brachial artery is palpated distad to the 
axilla on the inner aspect of the arm. A 
longitudinal incision is made overlying the 
brachial artery pulsation. The superficial- 
lying basilie vein is identified and the dis- 
section is continued through the axilla, 
onto the chest wall, to the thoracic inlet, 
freeing the subcutaneous tissue and the 
- axillary and subclavian veins. The entire 
circumference of the vein is dissected free. 
Biopsies are taken when indicated. A two- 
layer, interrupted sutures closure is used, 
and a light dressing is applied. 

Eight of the 14 postmastectomy edema 
patients were operated upon (Table 2). 
There was a high correlation between the 
phlebographic deformities and the surgical 
findings. None of the patients had evidence 
at surgery of thrombotic disease. 

Postoperatively, the patients were en- 
couraged to use the arm; however, normal 
activities were restricted for three to four 
weeks. There has been no mortality or 
morbidity, and the operation technically is 
not difficult or time consuming. Improve- 
ment, when it occurs, is seen in the imme- 
diate postoperative period, and continues 
for weeks and months. 

An excellent result is defined as a soft 
asymptomatic arm with zero or a trace of 
pitting edema. Five of the eight surgical 
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cases had excellent results wren followed 
for six months to six years (Table 2). The 
preoperative phlebograms of four of these 
five patients showed, in adduction, a com- 
plete block of the axillary vein (Fig 4), and 
one of the four had a distortec and faintly 
visualizing axillary vein in abduction. The 
fifth patient had a localized, almost com- 
plete stenosis of the axillary vein in adduc- 
tion. No abduction films were available on 
this patient. Follow-up phlebograms, when 
taken in three patients, showed a normal 
axillary system runoff in adduetion and ab- 
duction (Fig 4). 


Comment 


Lymphatic obstruction is the major 
factor in postmastectomy edema. The 
role of venous obstruction in this con- 
dition is less certain. From our supine 
phlebograms in 35 female controls we 
found, in adduction, a positional ob- 
struction to the larger, preferential 
axillary vein runoff in 34.£% of cases. 
The smaller cephalic vein runoff ap- 
peared normal when this occurred. 
Anatomically, the radius of the ax- 
illary vein is approximate y 2% times 
that of the cephalic vein. According to 
the Poiseulle-Hagen formula for flow 
in a hollow tube, if the driving pres- 
sure and the viscosity are equal, flow 
varies with the fourth pewer of the 
radius. Therefore, shuntirg from the 
axillary to the cephalic vein should re- 
duce flow to 1/39th of the. normal 
rate. Because edema was not present 
in the control patients, it seems rea- 
sonable that their normal lymphatic 
system was able to comzensate for 
any increased capillary pressure and 
increased interstitial fluid. Probably 
because of the transitory positional 
nature of the obstruction in adduc- 
tion, there was no evidence of com- 
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pensatory dilatation of the cephalic 
system. ; : 

In postmastectomy edema cases the 
two major changes are varying de- © 
grees of obstruction to lymphatic 
flow, and the formation of dense fi- 
brotic tissue encasing the axillary 
vein. In our 14 cases, in adduction, the 
larger axillary vein runoff was not vi- 
sualized in 50% of the cases. In all but ` 
one of these cases the cephalic vein — 
did not appear dilated, probably be- 
cause of the positional nature of the 
obstruction. Again, from the Poi 
seulle-Hagen formula, there is a 
markedly decreased flow which is re- 
flected as an increased capillary pres- 
sure and increased interstitial fluid. 
It is likely that the impaired lym- — 
phatic system was unable to compen- 
sate for the increased load. 

The collaterals were visualized in 
an unpredictable manner in the con- 
trols and in the postmastectomy 
edema cases, and appear to play a mi- 
nor role. Rac’: 

In four postmastectomy edema 
cases, the criterion for surgical inter- _ 
vention was axillary vein positional — 
obstruction in adduction (Fig 4). An 
excellent result followed lysis of the 
dense fibrotic adhesions eneasing the 
axillary and subclavian veins, and 
freeing of the subcutaneous tissues. — 
The fifth patient, who also had an ex- 
cellent surgical result, had a localized ` 
high-grade stenosis of the axillary 
vein in adduction. uy 

Long-term follow-up phlebograms in Bb 
three of these five cases showed, in 
adduction, restoration of the larger 
axillary vein runoff (Fig 4). 
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JOHN N. Simons, MD, Rochester, Minn: I 
am intrigued with Dr. Larson’s paper, ba- 
sically because he has achieved excellent 
results from an operation the rationale of 
which I do not understand. 

Numerous studies make us question the 
role of venous obstruction in chronic 
edema of the upper extremity and, for that 
matter, in the lower extremity, too. We 
have taken another approach. Our view is 
that, although venous obstruction may con- 
tribute to the problem of postmastectomy 
lymphedema, basically some women, for 
one reason or another, cannot reestablish 
lymphatic continuity and some can, and 
that those who cannot, develop lymph- 
edema. 

In situations where lymphatic anasto- 
mosis goes across the axilla or is estab- 
lished along the chest wall, we think that 
any further surgical intervention, at least 
in the axilla, would stimulate fibrous depo- 
sition and so give a result that is just the 
opposite of the one we want. Our approach 
has been to use the Thompson dermal im- 
plantation which shunts lymph physi- 
ologically from the incompetent subdermal 
lymphatic channels to unimpaired peri- 
muscular lymphatic spaces in the deep 
compartments of the affected extremity. 
We do this by de-epithelializing a segment 
of skin, undermining this flap with re- 
moval of the diseased subcutaneous tissue 
and underlying fascia, and implanting the 
de-epithelialized segment into the deep 
muscle compartment. Whether it be pri- 
mary or secondary lymphedema, the 
muscle in the deep compartment does not 
seem to be affected. 

Most of our experience has been of the 
lower extremity. We have not had such 
ample experience that I can be convincing 
as to the efficacy of the implantation proce- 
dure in the upper extremity. Noel Thomp- 
son has performed this procedure in the 
upper extremity in 14 patients with post- 
mastectomy lymphedema and found that 
he achieved good or satisfactory results 
in 95%. 

The indication for this operation is the 
patient with a swollen extremity who is se- 
verely debilitated, complains of heaviness 
and pain, and has an extremity with im- 
paired function, and often with a history 
of recurrent bouts of lymphangitis, in 
other words, many more symptoms than a 
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Discussion 


mere increase in the size of the extremity. 
I would like to ask Dr. Larson, at this time, 
several specific questions: 

1. How long has it been from the time of 
surgery, that is, mastectomy, to the time 
that he has done his operations? Would any 
of these patients have been in transient 
period during which they might have im- 
proved with continued observation and no 
surgery? 

2. What are his indications? Is it merely 
a matter of the swollen extremity which 
warrants surgical exploration? 

3. Does he judge his results purely from 
decrease in the size of the extremity or 
does he actually evaluate function, infec- 
tion, etc? 

4. Have these patients been able to keep 
the good results over the long run? Have 
they had to elevate their arm, or use a 
Jobst stocking? In other words, what has 
been the long-range lifestyle of the patient 
with a postoperative disability of the up- 
per extremity? 

ELLIOTT T. THIEME, MD, Ann Arbor, 
Mich: I have enjoyed this paper very much 
and congratulate the authors on their ex- 
cellent presentation and particularly the 
fine documentation with the phlebograms 
that I think will stop a great deal of hostile 
criticism for this operation. 

We also have been discouraged with di- 
ets, acetazolamide (Diamox), sleeves, and 
the pump in correcting this condition. 

Currently, we are following the cases of 
a little over 100 patients who have had a 
radical mastectomy, and four of them have 
significant edema, but with a useful arm. 

We also have figures on slightly less 
than 100 who are dead. Of 79 who died of 
their disease, nine had significant edema. 

Before carrying this fine observation 
home to clinical practice, I would also like 
to ask questions similar to those that have 
just been asked. 

Are our four patients with grossly ede- 
matous arms who have had their edema 
for 12 to 20 years candidates for this 
operation? 

Should the edema be established for a 
period of time before this operation is 
considered? 

I would like to make a further comment. 
The operation of radical mastectomy is 
currently under very severe criticism, as 
you all know, because it has been stated 
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that it produces a deformed, crippled 
woman with a useless, edematous arm. Our 
experience of 4% with such edema, but not 
with a crippled arm, certainly does not 
support that criticism. 

Also, I do not think that the psychic 
trauma following a subtotal radical mas- 
tectomy, a modified radical mastectomy, or 
a simple mastectomy is any less than that 
folowing a radical mastectomy. If the 
breast is gone, it is gone. 

Perhaps it is time for the silent majority 
to stand up and be counted. 

Joser P. MCNEILL, MD, Dallas: The au- 
thors are to be congratulated on giving us 
a method for diagnosis and treating 
venous obstruction of the postmastectomy 
swollen arm. 

In the light of their studies I feel that 
the future phlebogram studies will be indi- 
cated in all postmastectomy swollen arms. 

Save recurrence, or more accurately, 
persistence of tumor, this complication is 
the most feared both by the patient and 
surgeon. 

In our own practice, all private patients 
of my partner Dr. John Goode and myself, 
consisting of 576 radical mastectomfes in 
558 patients, this malady has occurred in 
19 instances, or 3.3%. 

Our criterion for significant lymph- 
edema is an arm that measures 1 inch or 
more greater in circumference than the 
normal contralateral arm. 

Treatment of the postmastectomy swol- 
len arm, in our experience, has been totally 
unsuccessful. 

We have tried the Jobst method of inter- 
mittent pressure followed by a custom fit- 
ting of elastic sleeve; pressure dressings 
with daily stellate blocks; modified Kondo- 
leon operation with dermal graft to upper 
arm muscles, together with massage and 
kneading, described by Dr. Gilchrist, all 
with disappointing results. 

Therefore, we have felt that prevention, 
if safely possible, is the best treatment of 
this disease. 

Our technique for performing radical 
mastectomy is much the same as elsewhere 
except for two points. The pectoralis minor 
is divided approximately 1.5 to 2.0 inches 
below its insertion so that the remaining 
muscle belly covers the midportion of the 
axillary vein. The axillary vein is left in 
its bed and only its inferior and anteri- 
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or surface is dissected free of fat and 
lymphatics. 
One might state that this is an incom- 


; plete operation. We feel otherwise because 


after using this technique in 576 radical 
mastectomies we have had only three ax- 
illary recurrences and two of those were in 
the stump of the pectoralis major. Fur- 


_ thermore, as we have reported previously, 


82% of stage I patients are alive and ap- 
parently free of their disease five years 


_ postoperatively, and there is 43% five-year 


survival of stage II patients. 

Of the 19 patients with significant 
lymphedema, six arms were 1 inch larger 
than normal, one was 1.25 inches larger, 
eight were 1.5 inches larger, and four were 
2 inches larger. 

Five developed erysipelas or lymphan- 
gitis either spontaneously or secondary to 
infected minor wounds several months or 
years postoperatively, which caused a re- 
sidual swollen arm. 

Four received postoperative x-ray or ra- 
dium needle therapy, or both, which might 
have contributed to this complication, and 
four were obese. 

This leaves only six out of 19 postopera- 
tive swollen arms that were directly 
caused by the operation itself. 

FREDERIC W. TAYLOR, Indianapolis: I, 
too, would like to voice Dr. Simon’s skepti- 
cism about the importance of the venous re- 
turn in this syndrome, and would like to 
ask Dr. Larson one question: Did you take 
lymphangiograms before and after the op- 
eration to determine if there had been any 
regeneration of the lymphatics? 

QUESTION: To save time may I ask from 
the floor if Dr. Larson would describe the 
incision and the procedure a bit more pre- 
cisely. I think that does not appear in the 
manuscript. 

He may be able to pick out a slide of a 
phlebogram so that he can show the extent 
of his mobilization on it. 

JOHN Dorsey, MD, Evanston, Ill: I pre- 
fer to have Dr. Larson close, but would like 
to rise to thank the Association for allow- 
ing him to present this study. We have not 
talked much about the prevention of post- 
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mastectomy edema. I think that prophy- 
laxis in the form of a meticulously per- 
formed operation is very important. No 
one that I know of has applied the Halsted- 
Willy Meyer procedure with more dexter- 
ity and success, than one of our own West- 
ern members, Dr. Stuart W. Earrington. 

Dr. Larson: [The followinz questions 
were posed in discussion.] 

QUESTION: What was the time interval 
between the radical mastectomy and your 
surgical procedure? 

ANSWER: Of the eight surgical cases, the 
shortest interval was 14 months, and the 
longest was 10 years and 2 months. The 
average time was 5! years. 

Question: What was the time interval 
between the radical mastectomy and the 
onset of postmastectomy edema? 

Answer: Of the 14 postmastectomy 
edema cases studied, edema was noted pre- 
operatively in one patient. It occurred 
within three months of operation in five, 
and between 3 and 12 months in three 
cases. Edema was detectec one to five 
years after the radical mastectomy in the 
remaining five patients. 

QUESTION: What were your indications 
for your operation? 

ANSWER: There are four basic indica- 
tions: (1) the presence of siznificant post- 
mastectomy edema, that is, an increased 
circumference of greater than 6 cm com- 
pared to the normal contralateral arm; (2) 
a failure of conservative measures to sig- 
nificantly decrease the postmastectomy 
edema, or the patient’s refusal to follow 
the rather rigid restraints imposed by this 
form of treatment; (3) postmastectomy 
edema that has been constantly present 
for at least six months; and (4) veno- 
graphic evidence of a complete, positional 
axillary vein obstruction in adduction, or a 
localized, markedly stenotie segment of ax- 
illary vein in adduction. 

QueEsTION: What restrictions on activity 
do you suggest after your procedure? 

ANSWER: The purpose of the procedure is 
to return the patient to a near normal 
existence. I do not restrict them in the use 
of their arm. They do not wear a Jobst 
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sleeve or a compression dressing. 

It is important to realize, however, that 
these postmastectomy arms are never nor- 
mal. The lymphatic system is always mar- _ 


ginal, and our surgical procedure will not 


prevent complications such as lymphan- 
gitis, cellulitis, or phlebitis, or all of these. 

Because of this, I am reluctant to do re- 
peated follow-up phlebograms. It has been 
shown that a diffuse inflammatory process 
can be precipitated by a single needle 
puncture. 

One patient had lymphangitis several 
months postoperatively. The arm re 
sponded to conservative therapy, and re- 
turned to the size it was before the attack. 
In other words, the benefits of the proce- 
dure seemed to hold up. 


Question: Have lymphangiograms been __ 


done on your patients? 
Answer: I have not done lymphangio- 


grams on these cases preoperatively or 


postoperatively. My primary interest has 
been in the venous obstructive aspects of 
this problem. P. 

Question: Would you describe the inci- 
sion and the procedure a bit more pre- 
cisely? 

ANSWER: The initial step is to isolate the 
superficial-lying basilic vein on the inner, 
proximal aspect of the arm. The longitu- 
dinal incision is lengthened through the 
axilla onto the chest wall in the direction of 


the axillary vein. The entire circumference 


of the vein is dissected free proximally to 
the cephalic vein junction. The latter is 
preserved because it is an important al- 
ternative venous runoff. All other venous 
tributaries are also spared. 

The vein initially appears to be com- 
pressed by the dense fibrotic adhesions. 
Following lysis of these adhesions, and ex- 
pansion of the vein, we have been im- 
pressed by what appears to be a much im- 
proved axillary vein runoff. 

In several instances the vein did not ex- 
pand completely. I then occluded the vein 
between two vascular clamps and force- 
fully expanded it by injecting saline 
through a small-caliber needle. 





Warren-Teed Introduces a 
New Multi-Use Nutritional 
Support System 


Unique, palatable, low 
residue food that provides 
total nutritional 
management of patients 
who cannot ingest, digest, 
chew or readily assimilate 
ordinary foods. 


New 

WT Low 
Residue 
Food 


The first in a new class of 
superior nutritional specialties 
from Warren-Teed. 


Low Residue Fully absorbed in the upper 
gastrointestinal tract... making it especially 
useful for nutritional support of pre- and 
post-op patients and in many G.I. situations 
where nutritional needs cannot be met 

by solid foods. 


Nutritionally Complete Meets all known 
requirements for adult nutrition. Includes 
vitamins, minerals, simple carbohydrates, 
essential fat plus a distribution of essential 
and non-essential amino acids approximating 
that of whole egg, a protein of highest 
biological quality. 

Hearty ‘Real Food” Flavors The best food 
flavoring that modern technology can 
provide. WT” Low Residue Food is available 
in three palatable flavors — beef bouillon, 
chicken broth, and tomato. 


Lower Cost Provides savings for hospital and 
patient over comparable low residue regimens. 


WARREN -TEED 
PHARMACEUTICALS INCORPORATE 

SUQSIDIARY OF ROHM AND HAAS COMPANY 
COLUMBUS, OHIO 43215 





FURNES 


as se Oe te 


FA 


TEST AR 


STE ST 


Antithymocyte Globulin 


in Renal Transplant Recipients 


A Clinical Trial 


eer pigs pet aki il St OR eR LG a ca al Seles ean ad 
T tii EA j, i PAE Ty 9 ee: rar Pus at SD ica One 


Jeremiah G. Turcotte, MD; Nicholas J. Feduska, MD; Richard F. Haines, PhD; Duane T. Freier, MD; 
Paul W. Gikas, MD; Franklin D. McDonald, MD; Arthur G. Johnson, PhD; 
Roger M. Morrell, MD, PhD; and Norman W. Thompson, MD, Ann Arbor, Mich 


Thirty-six intrafamilial and 35 cadaveric 
transplants performed consecutively be- 
tween June 1969 and March 1971 were pro- 
spectively randomized into a control group 
and one treated with horse antihuman thy- 
mocyte globulin (HATG). All histocompat- 
ible related allografts are functioning regard- 
less of whether HATG was used. Two year 
life-table survival for incompatible related 
grafts is 85.7% for HATG treated vs 58.4% 
for concurrent control grafts, while there 
was no difference in transplant survival of 
cadaveric grafts whether or not HATG was 
administered. Significantly fewer rejection 
episodes occurred in HATG cadaveric grafts. 
No differences in renal function, renal histo- 
logic findings, infections and other compli- 
cations, or steroid requirements were noted 
when HATG-treated recipients were com- 
pared with control patients. 


enal transplantation has proved 

to be of clinical benefit for treat- 
ment of patients with end-stage re- 
nal disease. The survival of renal allo- 
grafts and rehabilitation of patients 
receiving histocompatible grafts 
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from blood relatives is excellent and 
approximates 95%.'? When histoin- 
compatible grafts are implanted, the 
inability to control rejection contin- 
ues to be a major cause of transplant 
loss and accounts for about half of the 
30% to 40% graft failures that occur 
during the first year after transplan- 
tation. Moreover, the incidence of se- 
rious infections and other morbidity 
associated with the administration 
of azathioprine and corticosteroids, 
the conventional immunosuppres- 
sants given to transplant recipients, 
is significant. Consequently, the 
search continues for more potent, 
more specific, and less toxic immuno- 
suppressive agents. 

Antilymphocyte serum is an ex- 
tremely active immunosuppressant, 
when administered in large doses to 
small animals.’ The efficacy of this 
biologic product to prevent allograft 
rejection in large animals, such as 
dogs, has not been as impressive, and 
despite-six years of human trials, the 
proof of clinical benefit remains in 
dispute. Four partially controlled 


studies have been published and only . 


the report of Sheil and his colleagues 
from Australia suggests improved 
survival of kidney allografts in recipi- 
ents treated with antilymphocyte 
globulin.** We felt obliged to demon- 
strate the efficacy of antilymphocyte 
globulin in our hands before recom- 
mending it for general use, and 


planned this study to include strict 
randomization of consecutive pa- 
tients into treatment and control 
groups, utilization of a large pool of 
potent antithymocyte globulin rather 
than multiple small batches, and fol- 
low-up of all patients for at least one 
year before interpreting results. The 
end points used to compare patients 
treated with antithymocyte globulin 
with their concurrent controlsywere 
transplant and patient survival, renal 
function and histologic effects, the in- 
cidence of rejection and other compli- 
cations, and the quantity of steroids 
required to suppress rejection. 


Methods 


A total of 225 renal transplants have 
been performed at the University of Mich- 
igan Medical Center from March 30, 1964, 
to Nov 11, 1972. Thirty-six intrafamilial 
and 35 cadaveric allografts transplanted 
consecutively between June 18, 1969, and 
March 27, 1971, are the subjects of this re- 
port. All transplants were implanted in the 
standard fashion, all patients were hospi- 
talized in our Clinical Research Unit for 
their transplant operation, and all recipi- 
ents were observed by our own transplant 
team after discharge from the hospital. A 
separate set of random cards in sealed en- 
velopes was provided for the related and 
cadaveric groups to further blindly subdi- 
vide these patients into a treatment and 
control series. To avoid any preselection of 
patients, the envelopes were not opened 
until just prior to the time the protocol 


Antithymocyte Globulin/Turcotte et al 


2 


ie a | al aE eR ee ai eo URE el aa ee a el aa tia 


would require administration of anti- 
thymocyte globulin if the patient was 
placed in the treatment group. All patients 
have been fully informed and signed a con- 
sent form before entering the study. 

Horse antihuman thymocyte globulin 
(HATG) was prepared and supplied in in- 
dividual 5-ml vials at a concentration of 50 
mg of equine globulin per milliliter. Al- 
though we had prepared small batches of 
antithymocyte serum and globulin in our 
own laboratory, the task of preparing a 
single large batch seemed more appropri- 
ately undertaken by a large pharmaceuti- 
cal firm; moreover, if the HATG proved to 
be an effective immunosuppressant, a 
large company could more readily supply 
the material for other transplant pro- 
grams. Initial attempts by us to obtain a 
large number of lymphocytes from periph- 
eral blood and thoracic duct lymph proved 
to be impractical for obtaining the large 
quantities of lymphocytes necessary to 
produce the single pool of HATG. Finally, 
we obtained small portions of thymus 
gland removed in the course of open-heart 
surgery and supplied this material as a 
source of lymphocytes for immunization of 
horses. The lymphocytotoxicity and rosette 
inhibition titers of this batch of HATG 
were high and the prolongation of skin 
grafts obtained in primates was striking, 
suggesting that this batch of HATG was 
quite potent (Table 1). The immunosup- 
pressive potential of the HATG to prolong 
skin grafts in rhesus monkeys was tested. 
A total of 100 mg/kg of HATG was admin- 
istered intravenously on days 0, 2, and 5 
after skin grafting. A range of 19 to 26 
days represents the results in three ani- 
mals, The HATG was assayed for anti- 
glomerular basement membrane activity. 
The lot of HATG described in Table 1 was 
used for all but the first two patients in 
this study. These first two patients were 
treated with lot 16,138-2, which was simi- 
lar but seemed to be about half as potent 
in terms of the lymphocytotoxicity and 
rosette inhibition titers. Lot 16,188-2 was 
administered in twice the dosage described 
below to the first two patients. 

The HATG was administered intramus- 
cularly once a day beginning three days 
prior to transplantation in recipients of re- 
lated grafts and immediately prior to the 
transplant operation in recipients of ca- 
daveric grafts. The dosage schedule was 
3.5 mg/kg/day prior to and for seven days 
after transplantation, 1.8 mg/kg/day on 
posttransplant days 8 through 21, and 0.9 
mg/kg/day on posttransplant days 22 
through 35. All recipients received 3 
mg/kg/day of azathioprine beginning im- 
mediately before transplantation; this dos- 
age was reduced to tolerance if leukopenia 
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Table 1.—1In Vitro and in Vivo Assays of Horse Antithymocyte Globulin.* 














Hemagglutination titer 1:5,120 k 
Lymphocytotoxicity titer 1:65, 536 











ti i 19, : 


Final protein concentration 51.5 mg/ml 


Glycine concentration 23:04 mg/ml 





Immunoelectrophoresis 








Gamma region only 





* The final product for clinical use of lot 16,138-3 was assayed. 


Total 
Transplants 








Groups 


9 
Related Control 1 
1 






Cadaver Control 1 


Table 2.—Causes of Transplant Loss in 71 Patients as of Oct 1, 1972* 


Rejection 


Related HATG Treated 1 
Cadaver HATG Treated 


o 1 1 (o 
d 3 0 te) 1 
7 2 1 4 2 
8 3 1 1 2 







Rejection 
and Sepsis 


Other 
Sepsis Causes 


* Sepsis usually caused the death of the patient and thus the loss of the transplant. Cate- 
gory headed “Rejection and Sepsis” includes those patients in which both causes played 


important roles in transplant loss 


occurred. Prednisone therapy was also be- 
gun just before transplantation and was 
given as a single dose each morning. The 
HATG treated recipients of intrafamilial 
grafts received 0.6 mg/kg/day and the 
HATG treated recipients of cadaveric 
grafts were given 1.2 mg/kg/day of pred- 
nisone; the two control groups received 
twice as much prednisone initially as the 
comparably treated group. This difference 
in initial steroid dosage was chosen be- 
cause some investigators in our group did 
not feel justified in utilizing very low doses 
of steroids in control patients at this stage 
of our experience, and in addition some 
felt that one of the potential major advan- 
tages of HATG might be to eliminate the 
need for large doses of corticosteroids and 
wished to test this consideration. The dos- 
age of prednisone was tapered more rap- 
idly in the control groups so tha: by eight 
weeks both the HATG treated and control 
patients were receiving approximately the 
same daily dose, that is, 0.5 mg/kg/day for 
recipients of intrafamilial grafts and 0.75 
mg/kg/day for recipients of cadaveric 
grafts. Thereafter, the dosage cf predni- 
sone was tapered slowly as tolerated 
(Table 2). All rejection episodes were 
treated with intravenous pulses of meth- 
ylprednisolone, 30 mg/kg as previously 
described.’ 


Results 
Survival.—All patients have been ob- 


served and all analyses completed 
through Oct 1, 1972. There have been 
no transplant failures or deaths in the 
five HATG treated or five control re- 
cipients of histocompatible (Terasaki 
A or B match) grafts. Approximately 
25% more grafts are functioning in 
the HATG treated group receiving 
histoincompatible (Terasaki C and D 
match) grafts at one and two years 
compared to controls (Fig 1). Statisti- 
cal analysis of the difference between 
these two life survival curves ap- 
proaches significance for a one-tailed 
test (P = .06), but not for a two-tailed 
test (P = .12)..° Two deaths at 3 and 
13 months after transplantation have 
occurred in the histoincompatible re- 
lated group receiving HATG and four 
deaths at 9, 10, 17, and 30 months af- 
ter transplantation have occurred in 
the control group. There was no sig- 
nificant difference in transplant or 
patient survival for recipients of ca- 
daveric grafts regardless of HATG 
administration (Fig 2). Life table pa- 
tient survival for HATG treated re- 
cipients of cadaveric grafts was 64.7% 
at one year and 58.2% at two years; 
survival of control patients was 72.1% 
and 66.5%. 

Renal Histology, Renal Function, and 
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Months After Transplantation 


Fig 1.—Life table transplant survival of incompatible related renal 
allografts to Oct 1, 1972. Number of patients in each group is in 


parentheses. 


Steroid Requirements.—Percutaneous 
needle biopsies of 15 related and 11 
cadaveric allografts were obtained 
approximately 35 days after trans- 
plantation, that is, near the time 
HATG administration was discontin- 
ued in the treated group. Immuno- 
fluorescent staining failed to reveal 
any deposition of equine or human 
globulin in the kidneys. Hematoxylin- 
eosin stained sections were inter- 
preted by one pathologist (P. W. G.) 
who was not aware of which patients 
had received HATG or the relation- 
ship of the donor to the recipient. The 
severity of rejection was graded on 
a 0 to 3+ score depending upon 
whether no rejection was present or 
whether rejection appeared to be 
minimal, moderate, or advanced. The 
ratios of the sum of rejection grades 
to the number of transplant biopsies 
demonstrated a difference between 
related and cadaveric grafts, but not 
between HATG treated and control 
groups (Table 3.) Since biopsies were 
performed on less than half the pa- 
tients, these results are difficult to in- 
terpret and have not been analyzed 
statistically. 

Serum creatinine values at five 
weeks (the end of the HATG treat- 
ment period) and at one year were 
compared in those patients surviving 
and not undergoing hemodialysis 
(Table 3). Daily prednisone require- 
ments were also compared between 
the various groups at one year. No 
difference could be demonstrated ei- 
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18 24 


ther between HATG treated and con- 
trol greups or between all recipients 
of related vs cadaveric grafts. It is 
difficult to assess the significance of 
this data, since grafts with the great- 
est immunologic disparity tend to be 
lost, leaving a self-selected group 
available for analysis at these inter- 
vals. 

Acute Rejection, Infection, and Other 
Complications.—The number of acute 
rejection episodes, infections, and 
other eomplications occurring during 
the first year after transplantation 
were compared (Table 4). Acute rejec- 
tion was defined as an abrupt deteri- 
oration of renal function occurring in 
the absence of other identifiable 
causes. Usually other clinical mani- 
festations were also present and the 
diagnosis was supported by the find- 
ings after intravenous pyelography, 
renal arteriography, and percutane- 
ous renal biopsy. Hyperacute rejec- 
tion and chronic rejection are not in- 
cluded in this analysis. More than 
twice as many rejection episodes oc- 
curred in recipients of cadaveric 
grafts not receiving HATG. This dif- 
ference is significant by x’ analysis 
(P< .@). The number of infections 
occurring in the HATG treated recip- 
ients of related grafts appeared 
greater but this difference is not sta- 
tistically significant by x?’ analysis 
(P >.10). There were no differences in 
the other categories compared. 

Toxicity of HATG.—No life-threat- 
ening complications were encoun- 


e--e HATG Treated (17) 
œo Control (18) 

















12 18 24 


Months After Transplantation 


Fig 2.—Life table transplant survival of cadaveric renal allografts 
to Oct 1, 1972. Number of patients in each group is in parentheses. 


tered which could be attributed to di- 
rect toxicity or allergic reactions to 
HATG given intramuscularly. All 36 
patients receiving HATG spiked high 
fevers intermittently, often to the 
range of 39 to 40 C. All patients 
complained of pain at the injection 
site but this would frequently vary 
markedly from one injection to the 
next. Urticaria occurred nine times, 
minor episodes of anaphylaxis with 
transient shortness of breath and 
wheezes was seen twice, and a ggnif- 
icant episode of serum sickness with 
arthralgia and fever occurred once. 
The HATG treatment was stopped on 
the 32 and 33 posttransplant days in 
two patients because of these compli- 
cations. Patients with urticaria or ex- 
ceptionally high fevers were given 
diphenhydramine hydrochloride, 50 to 
100 mg prior to subsequent injections 
of HATG. No neoplasia has been de- 
tected in any of the 71 patients. 


Comment 


Starzl et al were the first to report 
the use of antilymphocyte globulin in 
human renal transplant recipients." 
In their initial series of 20 intrafa- 
milial transplants, 19 of the grafts 
functioned well for long periods of 
time. Sixteen of these 20 grafts were 
compatible with the recipient (Tera- 
saki A or B match). Today these ex- 
cellent early results of Starzl with 
compatible related grafts can proba- 
bly be achieved without the use of an- 
tilymphocyte globulin. Our own expe- 
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5 Week 
Rejection 
Ratio 
10/10 


Related HATG treated 
Related control 5/5 


Cadaver HATG treated 13/7 
Cadaver control 9/4 
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Table 3.—Rejection Ratios and Means and Standard Deviations of Serum 
Creatinine and Prednisone Dosage After Transplantation* 





5 Week 
Serum 
Creatinine, 
mg/100 mi 


1.21 + 0.35 
1.30 + 0.32 
1.68 + 1.15 
1.59 + 0.86 


1 Year 
Daily 
Prednisone, mg 
17.39+ 6.60 
16.35 7.56 
16.39+ 4.02 
19.61 + 11.93 


1 Year 
Serum 
Creatinine 


1.74 + 0.57 
1.85 + 1.09 
1.38 + 0.29 
1.64 + 0.68 


* The rejection ratio is the sum of the rejection grades over the number of transplant bi- 
opsies available for study as explained under ‘‘Methods.”” 


Table 4.—Acute Rejection Episodes, Infections, and Other Complications 
During the First Year After Transplantation in 71 Patients* 


Related Transplants 
Without HATG 


With HATG 
Rejection Episodes 15 
Infections 12 
Other Complications 21 





Cadaveric Transplants 


With HATG Without HATG 
15 11 26 

6 16 14 
19 21 25 


* Hyperacute rejection, chronic rejection, and urinary tract infections are not included. 


Table 5.—Life Table Transplant Survival to Oct 1, 1972, 
for Incompatible Related Renal Allografts. * 


8/20/64 
6/19/69 


Before study 
HATG treated 
Concurrent controls 


4/14/72 After study 





12 mo, % 
73.6 
92.9 
66.7 
64.4 


24 mo, % 
63.1 
85.7 
58.4 


* Dates refer to day on which each series began. All incompatible intrafamiliel transplants 


between 8/20/64 and 10/1/72 are included. 


rience before, during, and after the 
present study continues to be that 
better than 90% of histocompatible 
intrafamilial grafts maintain excel- 
lent function whether or not HATG is 
administered.? This result has re- 
mained consistent even though all re- 
lated recipients have been treated 
with low initial doses of prednisone, 
that is, 0.6 mg/kg or about 35 mg 
in the average adult, since dis- 
continuance of this study. Most trans- 
plant surgeons would agree that 
these favorable results can be 
achieved with compatible sibling 
grafts, but the correlation of tissue 
typing with results in parent-child 
transplants remains in dispute.'? In 
our hands HATG seems to offer no 
advantage to recipients of compatible 
intrafamilial transplants. 

Results with incompatible intrafa- 
milial grafts have been less favorable, 
one-year life table transplant sur- 
vival ranging from 64% to 74% except 
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for the group treated with HATG 
(Table 5). These observaticns are con- 
sistent with those of Kountz and Bel- 
zer who recently published results 
with 403 transplants, the largest 
single center experience in the 
world.’ These authors reported that 
compatible sibling transclants have 
an excellent outcome, but all other 
categories of related transplants have 
a success rate similar to ours with in- 
compatible related grafts. Thus, the 
93% one-year survival rate of incom- 
patible related grafts in recipients 
treated with HATG achieved in our 
study seems to be an exception to the 
general experience, a situation that 
further suggests that HATG im- 
proved survival. When the life table 
survival curves for the groups listed 
in Table 5 are analyzed statistical- 
ly by combining the groups trans- 
planted before and after the study 
with the concurrent contrels and com- 
paring this larger group with the 
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HATG treated series, the difference is 
significant for a one-sided test and 
approaches significance for a two- 
sided test (P = .041 and .082, respec- 
tively). Rejection was an important 
cause of transplant failure in three 
instances in the concurrent control 
group, but in only one instance in the 
related HATG treated group (Table 
2). Certainly the results with the 
poorly matched related group need 
improvement and these patients pre- 
sent an opportunity to study new 
immunosuppressants such as HATG 
since there are fewer variables that 
influence outcome than with caday- 
eric transplantation. 

Sheil et al reported significantly 
more success with 54 recipients of ca- 
daveric grafts who received anti- 
lymphocyte globulin as compared to 
46 concurrent controls; 81% of the for- 
mer and 59% of the latter transplants 
were considered successful at the 
time of their report.’ In their study 
both equine and goat antilymphocyte 
globulin were used, patients were not 
always blindly randomized into treat- 
ment and control groups, and a num- 
ber of patients were excluded from 
the study after randomization. For 
these reasons the conclusions of 
their study have been questioned by 
some.” Nevertheless, this is the larg- 


‘est study in the literature which in- 


cludes concurrent controls, and the 
authors continue to be convinced that 
antilymphocyte globulin is helpful. 
Birtch et al from the Peter Bent 
Brigham Hospital and Deodhar et al 
from the Cleveland Clinic have also 
reported experiences with anti- 
lymphocyte globulin in cadaveric 
transplants and compared results 
with either alternate or historical 
controls.** Neither of these groups 
had a greater transplant survival rate 
in the treated group, but Birtch re- 
ported significantly fewer rejection 
episodes in treated patients. We have 
not been able to demonstrate any dif- 
ference in transplant survival either, 
but like Birtch have had significantly 
fewer rejection episodes when HATG 
was given. Because of the many fac- © 
tors influencing success, a very large 
series will need to be studied to reach 
firm conclusions regarding the effi- 
cacy of antilymphocyte globulin in ca- 
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daveric transplantation. 

The best source of antigen and the 
best host animal in which to produce 
antilymphocyte serum remain contro- 
versial.* Encouraging results have 
been obtained with rabbit anti- 
lymphoblast serum, but the use of 
lymphoblasts as a source of antigen 
has not always avoided the stimula- 
tion of antiplatelets or other undesir- 
able antibodies. Little is known 
about the proper dose, route of ad- 
ministration, or duration of therapy 
required for maximal effectiveness of 
antilymphocyte globulin. Practical 
considerations such as the quantity of 
antilymphocyte globulin available or 
the estimated potency of a given 
batch of material have usually been 
the factors determining the total 
amount to be administered to each 
patient, the quantity of each dose, 
and the route of administration. De- 
velopment of an in vitro assay for im- 
munosuppressive activity is needed 
before a systematic resolution of 
these problems can begin. When one 
considers the many years spent learn- 
ing the proper dosage schedule for 
prednisone, a chemical about which 
much more precise information is 
available, the difficulties encountered 
in the evaluation of antilymphocyte 
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QUESTION: Since you are applying a very 
strong suppressant for the immune system 
which clearly is a major factor, or at least 
appears to be, in the control of the cancer 
cell development, what do you predict will 
be the problem associated with the devel- 
opment of malignancy in these patients? 

Dr. Turcotte: Yes, we have observed 
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globulin could almost be anticipated 
and should not discourage further in- 
vestigation of this potent immuno- 
suppressant. 


Conclusions 


The recipients of 36 intrafamilial 
and 85 cadaveric transplants per- 
formed consecutively between June 
1969 and March 1971 were prospec- 
tively randomized into control and 
treatment groups. Horse antihuman 
thymocyte globulin, proved to be im- 
munosuppressive in primates, was ad- 
ministered intramuscularly for 35 
days to treated patients. All histo- 
compatible related allografts are 
functioning regardless of whether 
HATG was used. Two year life-table 
survival for incompatible related 
grafts is 85.7% for HATG treated vs 
58.4% for concurrent control grafts. 
This high survival despite incompati- 
bility is an exception to the general 
experience and is approximately 15% 
to 25% higher than with incompatible 
intrafamilial transplants performed 
before, after, or as concurrent con- 
trols during this study. There was no 
difference in transplant survival of 
cadaveric grafts whether or not HATG 
was administered. However, signifi- 
cantly fewer rejection episodes oc- 
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Discussion 


these patients closely for development of 
malignaney. As you know, patients who 
are receiving immunosuppression of any 
type probably have an increased incidence 
of neoplasia, the most common being 
squamous-cell cancers of the skin and car- 
cinomas of the cervix. 

So far, in none of our patients have we 
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curred in HATG treated cadaveric 
grafts (P< .05). No differences in re- 
nal function, renal histologic find- 
ings, infections and other compltca- 
tions, or steroid requirements were 
noted with HATG treatment. 

Excellent results can be achieved 
with compatible intrafamilial allo- 
grafts with azathioprine and predni- 
sone therapy only. Survival of incom- 
patible related allografts was 
improved when HATG was added to 
the immunosuppression regimen. In 
cadaveric transplantation, the num- 
ber of rejection episodes was reduced 
with HATG, but the cadaveric series 
is too small to reach conclusions 
regarding the effect of HATG on 
survival. 
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observed any neoplasm either in this study 
or in the remainder of the 225 patients in 
our series. However, there is considerable 
evidence from other transplant groups 
around the country that carcinogenesis is a 
potential problem. 
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Three cases of human pancreatico- 
duodenal allografting are reported. One 
of the three patients showed no rejec- 
tion of her transplanted pancreas for a pe- 
riod of ten months at which time she was 
killed in an automobile accident. She re- 
ceived no insulin following her transplant 
and maintained normal blood glucose and 
amylase levels. There was no evidence of 
progression of vascular disease during this 
period of successful transplantation. 

The other two patients rejected their 
duodenal pancreases at five and six weeks, 
respectively. Clear rejection of a trans- 
planted pancreas should be followed by 
prompt removal of the transplant. Manage- 
ment of pancreatic rejection in this way 
should preclude significant morbidity or loss 
of life due to the procedure. 

Further human pancreas transplantation 
appears to be warranted utilizing the lessons 
learned. 


hile the discovery and applica- 

tion of insulin to the treat- 

ment of diabetes took place over half 
a century ago, patients with diabetes 
presumably well controlled by insulin 
continue to suffer from complications 
of the disease. This is particularly 
true for those who have the onset of 
their disease in childhood ər early 
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adulthood. Over 90% of such patients 
have serious renal, visual, or periph- 
eral vascular impairment or a combi- 
nation of these complications within 
20 years after the detection of their 
disease. Many diabetologists believe 
that these complications are related 
to lack of continuous control of the 
blood glucose level, while others be- 
lieve they may be manifestations of a 
generalized vascular process unre- 
lated to optimal glucose control. At 
present, precise control is probably 
best achieved with multiple doses of 
insulin injection. This was the origi- 
nal method of insulin administration 
and is now regaining popularity in 
spite of the development of long-act- 
ing insulin preparations.’ 

Since there is evidence that sug- 
gests that vascular complications of 
diabetes may be avoided by the con- 
tinuous control of glycemia, there is 
need for a method to maintain the 
blood glucose level strictly within nor- 
mal physiologic limits for prolonged 
periods. Continuous regulation of in- 
sulin administration may be accom- 
plished by in vivo functioning islet 
cells or by an artificial, computerized 
automated pancreas.' The problems 
connected with providing functioning 
islet cells are biological, while those of 
the artificial pancreas are technical. 
Normally functioning islet cells can 
be supplied by either transplanting 
the whole pancreas or by beta-cell im- 
plantation. 

Failure of endocrine function with 
nonvascularized implants of pan- 
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creatic tissue in humans led investi- 
gators to develop techniques of direct 
vascular anastomosis for pancreatic 
transplantation. In 1967, Kelly et al, 
after considerable laboratory investi- 
gation, reported the first two renal 
and pancreatic cadaveric allografts in 
patients with juvenile diabetes and 
secondary renal failure. These were 
partial pancreatic transplants and re- 
sulted in rejection of the pancreas af- 
ter several months. Subsequently, Lil- 
lehei of the same group modified the 
procedure to transplant the entire do- 
nor pancreas and a Small portion of 
the duodenum to the iliac fossa in the 
manner of renal transplantation.’ A 
cuff of aorta containing the celiac 
and superior mesenteric arteries is 
anastomosed end-to-side to the exter- 
nal iliac artery, while the portal vein 
is anastomosed end-to-side to the iliac 
vein. The proximal end of the donor 
duodenum is closed and the third por- 
tion of the duodenum is connected to 
the recipient by a Roux-en-Y anasto- 
mosis with the patient’s jejunum.‘ 

We have performed three such pan- 
creaticoduodenal transplants since 
1969. Our first patient received both 
a pancreas and kidney while the oth- 
er two received only a pancreas with 
its attached duodenum. All three pa- 
tients had juvenile onset diabetes and 
were suffering from severe complica- 
tions of their disease. 


Report of Cases 


Case 1.—A 33-year-old woman had had 
insulin-dependent diabetes since age 8 
years. She had been well regulated for 
years on 28 units of isophane insulin sus- 
pension (NPH Insulin) daily. In 1969 her 
blood pressure was found to be elevated 
and protein was noted in the urine. At this 
time she began to lose visual acuity. She 
had to give up her work as a waitress in 
1968 because of chronic fatigue and swell- 
ing of her ankles. She was anorectic, nau- 
seated, severely constipated, and recog- 
nized to have progressive renal failure. 
Blood urea nitrogen (BUN) ranged from 
80 to 100 mg/100 ml, the serum creatinine 
value ranged between 7 and 8 mg/100 ml, 
and urine protein levels ranged from 9 to 
13 gm every 24 hours. She was transferred 
to our medical center for chronic dialysis 
and possibly kidney transplantation on Oct 
17, 1969. Her father had maturity onset di- 
abetes and was taking 80 units of iso- 
phane insulin suspension. Her uncle died 


490 Arch Surg/Vol 106, April 1973 


of diabetic gangrene at age 55. 

On physical examination she was a 
chronically ill young woman who had mas- 
sive edema, moderate abdominal dis- 
tention, and extreme weakness. Fundu- 
scopic examination showed 4+ diabetic re- 
tinopathy with bilateral papilledema, arte- 
riovenous (AV) nicking, arteriolar narrow- 
ing, and hemorrhages. Moist inspiratory 
rales were present at both bases of the 
lungs. The heart was enlarged and there 
was a grade 3/4 holosystolic murmur and 
third sound gallop at the apex. The abdo- 
men was distended and tympanitic. The 
liver was palpable 4 cm below the costal 
margin and was tender. There was 3 to 4+ 
pretibial and ankle pitting edema bilat- 
erally. There was diminished sensation to 
pinprick from her midthigh down with loss 
of vibratory sensation in the feet, but 
there was no localized weakness. The diag- 
nosis made was peripheral neuropathy lim- 
ited to the sensory components. The BUN 
value was 100 mg/100 ml; creatinine, 9.7 
mg/100 ml. 

The clinical impression was diabetes 
mellitus, diabetic retinopathy (Keith Wag- 
goner, grade IV), diabetic nephropathy 
(Kimmelstiel-Wilson disease), hyperten- 
sive heart disease with severe congestive 
heart failure, hypertension, and peripheral 
neuropathy. 

Because the patient did poorly with di- 
alysis, a kidney transplant was recom- 
mended and it was elected to also perform 
a pancreatic transplant in the hope that it 
might stop the progression of the retinitis 
and protect the newly transplanted kidney 
from the vascular complications of diabe- 
tes. Correction of the diabetic state would 
also permit safe administration of steroids 
for immunosuppression, which is neces- 
sary for successful kidney transplantation. 
The aggravation of the diabetic state by 
use of steroids has been a contraindication 
to kidney transplantation in diabetic pa- 
tients. 

On Dec 18, 1969, a kidney allograft was 
placed in the right iliac fossa and a pan- 
creaticoduodenal allograft was placed in 
the left iliac fossa. The donor, a 24-year-old 
man, suffered head trauma in an auto- 
mobile accident. The entire pancreas and 
duodenum was removed en block, transect- 
ing the portal vein and a cuff of the donor 
aorta just prior to removing the organs. 
The pancreaticoduodenal allograft was 
placed in iced saline and transferred to the 
recipient’s operation room. Forty-six min- 
utes of ischemia occurred from the time of 
the cross-clamping to declamping of the 
arterial anastomosis in the recipient. 

Intestinal continuity was accomplished 
by a Roux-en-Y anastomosis (Figure). The 
patient was given azathioprine, 100 mg, 





and methylprednisolone, 50 mg daily. 
Three weeks after the double transplant, 
a rise in temperature and in BUN and 
creatinine levels were interpreted as sjgns 
of kidney rejection. This was treated suc- 
cessfully by the intravenous adminis- 
tration of 1.0 gm of methylprednisolone 
daily for three days as a supplement to her 
daily dose of 50 mg of prednisone. Blood 
glucose and serum amylase levels were 
normal at this time, indicating that the 
pancreas was not being rejected. At about 
that same time a fistula developed through 
the left groin incision. It soon became ap- 
parent that this was a pancreatic fistula, 
thought to be due to either rejection of the 
duodenal cuff or to leakage through the 
suture line of the blind closed end of the 
transplanted segment of duodenum. It 
drained as much as 800 to 1,000 ml of pan- 
creatic fluid daily and was managed first 
by constant sump suction and later by an 
ileostomy bag. 

Severe constipation was a major prob- 
lem throughout the postoperative course 
as it had been before surgery. The output 
of the pancreatic fistula appeared to be 
directly related to the constipation. Thus, 
frequent enemas appeared to facilitate in- 
ternal pancreatic drainage into the pa- 
tient’s jejunum and resulted in subsequent 
closure of the fistula. The patient ate 
poorly during this period but nutrition was 
maintained by hyperalimentation with 3 li- 
ters/24 hr of a protein hydrolysate (Ami- 
gen) mixture (350 ml of 6% Amigen, 125 ml 
of 50% dextrose, and 10 mEq poffissium 
chloride in each 500 ml). 

Blood glucose levels remained within 
normal range in spite of the large amounts 
of dextrose administered, indicating excel- 
lent function of the transplanted pancreas. 
To replace bicarbonate lost from the pan- 
creatic fistula, the patient also received 3 
gm of sodium bicarbonate by mouth daily. 
Hyperalimentation was continued for five 
weeks, by which time the pancreatic fis- 
tula had decreased appreciably in volume, 
allowing nutrition to be maintained by oral 
intake. Healing of the fistula was gradual 
and complete three months after the origi- 
nal double organ transplantation at which 
time the patient was discharged home. Ad- 
ministration of azathioprine, 100 mg/day, 
was continued throughout this course while 
prednisone therapy had been gradually de- 
creased to 30 mg a day by the time of dis- 
charge. The patient was not given insulin 
at any time and was on an unrestricted 
diet, including the free use of sugar. 

The patient did well until August 1970 
when she developed an abscess in the ante- 
rior abdominal wall which responded to in- 
cision and drainage without use of anti- 
biotics. Fasting blood glucose values were 
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might be seen in any ‘patient 
i on therapeutic doses of ste- 
An intravenous pyelogram disclosed 
nsplanted kidney in the right pelvis 
be functioning well with normal calices, 
and normal bladder function. Ra- 
ioactive scanning also disclosed a func- 
tioning pancreas in the left pelvis. 
-The patient was last seen in the trans- 
plantation clinic on Oct 5, 1970, at which 
ime she was asymptomatic. Results of 
lood chemical analyses that day: fasting 
glucose, 100 mg/100 ml; creatinine, 1.4 
mg/100 ml; BUN, 38 mg/100 ml; hemoglo- 
bin, 15.89 mg/100 mk; and white blood cell 
“ (WBC) count, 6,100/eu mm, with a normal 


differential cell count. Funduscopic exami- 


‘nation revealed no progression of her re- 
tinopathy. She was feeling well and anx- 
fous to vacation in Michigan. On Oct 14, 
1970, ten months after receiving her trans- 
lants, the patient was killed in a head-on 
wto collision in southern Illinois. She was 
he driver of one of the cars and died im- 
mediately due to transection of her tho- 
‚racic aorta. The transplanted organs and 
he patient’s own kidneys and pancreas 
: were removed later that evening by a local 
“pathologist and sent to us but unfortu- 
“nately the tissues were poorly preserved 
prior to removal. Microscopic study of 
these tissues showed that her own kidneys 
< had marked hyaline arteriosclerosis, oblit- 
erated glomeruli, and no recognizable tu- 
< buld8. The transplanted kidney showed 
normal glomeruli and collecting tubules 
with some interstitial fibrosis. The pa- 
jent’s own pancreas showed hyaline arte- 
‘iosclerosis with indistinguishable islet 
cells, In contrast, the transplanted pan- 
creas showed viable acinar and islet tissue 
with minimal interstitial fibrosis. 


Neither insulin nor renal dialysis 
were employed at any time during 
-the ten months of life after the 
; double transplantation operation. Ex- 
-eept for one brief early episode of 
threatened kidney rejection, renal 
‘function was excellent. While the 
postoperative pancreatic fistula may 
lave represented some element of 
duodenal, rejection, at no time was 
‘there any clinical evidence of pan- 
ereatic rejection. 

CASE 2—A 46-year-old woman was 
known to have been diabetic since age 23 

. Since the onset. of her diabetes, she 
received various doses of insulin, re- 
averaging 30.units of isophane i insu- 
sion and 10 units of regular i insu- 
ection each moming. Her chief 
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superior mesenteric arteries anastomosed to iliac artery. Portal vein is anastomose: 
vein. Proximal end of duodenum is closed and third portion of donor duodenurr is ana: 
mosed to Roux-en-Y limb o* jejunum. Proximal tube jejunostomy decarapretee tr 
planted duodenum to avoid a closed loop obstruction and a pancreatic fistula, 


complaint was loss of vision. In February 
1969 she suffered a hemorrhage in her 
right eye, which resulted in a marked de- 
crease in her visual acuity. In December 
1969 she first noted decreasing vision in 
her left eye. She had to sto working for 
the Postal Service because cf failing eye- 
sight. On admission to our hospital she 
could read large headlines bet used a mag- 
nifying glass to read normal print. She 
also had recently noted the onset numb- 
ness and tingling in her right hand. Her 
grandmother was known to be diabetic. 
On physical examination she was a thin, 
middle-aged woman. Blood pressure was 
100/60 mm Hg. The fundi showed both old 
and new hemorrhages and also the pres- 
ence of hard exudates bilaterally. Results 
from neurological examination were nor- 


mal but nerve conduction scudies showed ~ . 


abnormal conduction veloci es of all the 


peripheral nerves, indicative of a c 
peripheral neuropathy. The BUN | 
16 mg/100 ml and creatinine level wa 
mg/100 ml. Kidney biopsy showed 
consistent with early diabetic n 
thy. The clinical impression was di 
mellitus with severe secondary 
opathy, early nephropathy, and perip 
neuropathy. The prognosis for h 
was considered to be extremely poor, 
The patient was admitted to our me 
center on Nov 21, 1970,-for. | 
transplantation. On Nov 25, 
aticoduodenal allograft was 
roperitoneally in the left groin an 
nected to the intestinal tract by a Ro 
Y jejunal anastomosis to the d 
of the transplanted duode: 
technique employed was tha’ ee 
ease 1 except that a Jejuno: 
to this anastomosis was a 


Ghee 





e cerebral trauma in an au 


ent. Ischemic time of. the allograft was 45 


minutes. Azathioprine, 100. mg, and predni- 


< taining the celiac and superior mesenteric” 


: tioning, transplanted ) 
eliminate the problems posed by hy- 


pancreas would 












































one, 100.mg were employed daily as im- 
nunosuppressive agents. The patient’s 
postoperative course was uneventful with 
normal results: from daily blood glucose 
and amylase determinations without insu- 
in administration until six weeks after the 
transplant operation when she suddenly 
egan to hemorrhage from her left groin 
incision. Exploration of the left lower 
_ quadrant extraperitoneal incision disclosed 
disruption. of the arterial anastomosis be- 
“tween the cuff of the transplanted aorta 
d the receipient’s external iliac artery. 
e pancreaticoduodenal allograft was re- 
_moved and the external iliac artery defect 
‘patched with a piece of autogenous saph- 
nous vein. The portal vein and mesenteric 
essels were found to be thrombosed at 
entry into the pancreas. The end of 
the Roux-en-Y segment of the patient’s 
ejunum was left open in the wound. Insu- 
therapy was reinstituted at this time. 
Two weeks later the patient hemorrhaged 
wain from the left groin wound, neces- 
itating ligation of the external iliac ar- 
tery. She was finally discharged home 
three months after her original transplant 
rocedure, with spontaneous healing of her 
unostomy and groin wound. Six months 
‘her eyesight had further deteriorated 
1 she died from fulminating pneumonia 
ther hospital. 

Case 3.+A 31-year-old male aircraft 
yrker had known onset of diabetes at age 
ears, He was taking 20 units of isophane 
suspension in the morning and 12 





















re to seven years and the recent onset of 
imbness of his fingers and dysesthesia 
ying the anterior part of the chest and 






able to retinopathy or nephropathy. The 
UN level was 14 mg/100 ml and the 










«£ n physical examination the blood pres- 
sure was 165/90 mm Hg. The left fundus 






| | deep. tendon reflexes in the upper 
lower extremities. Nerve conduction 
owed abnormal nerve conduction 

in both common perineal nerves, 















chronic hemodialysis because. they 
are senmi. from vascular changes . 


arteries was anatomosed. end-to-side to the 
left external iliac artery. Intestinal conti- 
nuity was accomplished by anastomosing 
the distal donor duodenum to a Roux-en-Y 
segment of recipient jejunum. A proximal 
jejunostomy was also performed to decom- 
press the transplanted duodenum. The 
pancreaticeduodenal allograft came from a 
10-year-old boy who sustained massive ce- 
rebral trauma. Ischemic time was 44 min- 
utes. 

The patient did well until one week later 
when his temperature and WBC count in- 
creased. Blood glucose and amylase levels 
were normal at this time. He was treated 
with an increased dosage of steroids (1 gm 
of methylprednisolone given intravenously 
three times daily over and above the daily 
immunosuppressive regimen of 100 mg aza- 
thioprine and 100 mg prednisone. Three 
weeks after pancreas transplantation the 
patient developed a small bowel fistula 
exiting threugh the left groin incision, plus 
the first evidence of abnormal blood glu- 
cose levels, which necessitated the reinsti- 
tution of insulin therapy. Five weeks after 
the operation, the patient began bleeding 
profusely from the left groin incision 
and was taken to surgery where the pan- 
creaticoducienal allograft was removed 
and the detect in the iliac artery repaired 
with a saphenous vein patch. The distal 
end of the Roux-en-Y jejunal segment was 
left open in the wound. Examination of the 
specimen disclosed thrombosis of the celiac 
and superior mesenteric arteries and of 
the arteria! cuff where it was anastomosed 
to the left external iliac artery. One week 
later the iliac artery patch bled, neces- 
sitating ligation and saphenous vein by- 
passing of the external iliac artery. The 
patient’s course thereafter was one of 
gradual recovery with spontaneous closure 
of his jejunal fistula and he was discharged 
home two months after his original trans- 
plant surgery. A unique sequela has been 
the complete absence of his pretransplant 
symptoms of peripheral neuropathy. 


Comment 


The initial stimulus to pancreatic 
transplantation was prompted by the 
problem of the diabetic patient in ter- 
minal renal failure who needed a kid- 
ney transplant.’ Such patients have 
been considered poor candidates for 
either renal allotransplantation. or 


. vascular changes in organs such as 


perglycemia and might prevent vas- 
cular disease from involving the new — 
kidney and stop the progression of 







the retina and peripheral arteries. 

We, as others, concentrated our ini- 
tial efforts on the simultaneous trans- 
plantation of both the kidney and the 
pancreas. When combined world ex- 
perience began to suggest that the 
pancreas might be more resistant to 
rejection than the kidney, we sought 
to transplant the pancreas alone 
rather than including a kidney. This 
approach seemed additionally attrac- 
tive because some double organ recip- 
ients have died primarily from com- 
plications associated with kidney = 
rather than pancreatic rejection. We 
were thus able to choose patients 
whose renal function was still ade- . 
quate yet who were becoming in- 
creasingly handicapped by compli- 
cations such as blindness, advanced 
peripheral vascular disease, or inca- 
pacitating peripheral neuropathy. In 
all of our potential recipients, exten- 
sive studies were undertaken to de- 
termine the effect of the proceduxe on 
their retinopathy, renal function, re- 
nal history, nerve function, and small 
blood vessels throughout the body. 

Gliedman and associates’ have: re- 
cently recommended that the donor 
pancreas be divided through the junc- 
tion of the head and body of the pan- 
creas, isolating the pancreatic duct... 
The pancreatic duct is then sewn end- 
to-end to the divided ureter and. the 
cut end of the pancreas closed with 
interrupted sutures. They have em- 
ployed this technique of pancreatic 
transplantation now in six patients. 
Two of their transplants are func- 
tioning at 5 and 11 months after the. 
procedure. Their technique thus per- 
mits transplantation of the pancreas _ 
without including the duodenum and 
is aimed at preventing duodenal r 
jection and pancreatic fistula. How- | 
ever, in none of our three cases did 
rejection of the duodenum occur v 
out: concomitant pancreatic rejection. F 
In our most successful case, the duo- 







































“denum survived nd the pancreatic 
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was apparently d 


ansplants, the blind duodenal 
ant was decompressed. by a 
al. jejunostomy, which may 
yrevented the complication of 
re pancreatic fistula seen in pa- 
ent L The fact that both kidney and 
-panereas-duodenum survived in pa- 
-tient 1 would indicate that the pres- 
nce of one allograft does not neces- 
arily potentiate the rejection of the 
econd organ graft as suggested by 
other investigators.’ Also the high 
«doses. of steroids administered to 
“combat several episodes of kidney re- 
-jection of patient 1 did not result in 
-| socalled “steroid diabetes.” 

- Our experience with the terminal 
care of one of Lillehei’s* patients and 
our own two rejection patients has 
‘taught us that signs of pancreatic re- 
jection, which are not immediately re- 
versed by increased dosage of immu- 
nosuppressive drugs, should lead to 
immediate removal of the pancreatic 
allograft. Removal of the transplant 
ean be performed through the origi- 
nal extraperitoneal groin incision and 
will obviate what may otherwise be a 
subsequent fatal hemorrhage. The re- 
» maining Roux-en-Y jejunal limb is al- 
< loweg to heal spontaneously. Anasto- 
mosis of the aortic donor cuff to the 
_. internal rather than the external iliac 
-artery in future cases would allow li- 
“gation of the recipient artery without 
¿© — ischemia to the leg in the event of or- 
gan rejection and removal. 

_ Tissue matching was no different 
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Jonn J. Bercan, MD, Chicago: Our in- 
terest at Northwestern University in pan- 

reas transplantation as.a cure for diabe- 
-tes goes 








s apparently due to a leak a -in our most s 
denal suture line. In our later 


ack over some ten years. Older - 


our two rejection patients. In all 


three instances two major mis- 
matches were present. From our lim- ` 


ited experience we wouid conclude 
that type and cross match compatibil- 
ity as with kidney transplantation 
seems to be the only necessary crite- 
ria for donor pancreas selection. 

Ballinger and Lacy*’ and Gates et 
al* have recently reportec prolonged 
survival and continued physiological 
function of intraperitoneal implanted 
islet tissue in mice and rats for peri- 
ods up to ten weeks. While experience 
with islet cell transplantation is 
promising, animal experience to date 
does not indicate that this approach is 
yet ready for human app::cation. 


Conclusions 


Three case histories o? pancreas 
transplantation are added to the 
transplant registry, making a world 
total of 30 from 1966 to 1972.°" Our 
experience with the three patients in- 
dicates that total pancreas transplan- 
tation can be successful if fortuitous 
tissue matching occurs. I? rejection 
of the pancreaticoduodenal allograft 
is not rapidly reversed by increased 
amounts of immunosuppressive 
agents, the transplanted organs 
should be promptly removed. Man- 
agement of pancreatic rejection in 
this way should preclude significant 
morbidity or loss of life due to the 
procedure. 

Case 1 clearly showed that a suc- 
cessfully transplanted pancreas can 
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Discussion 


members of this society will remember our 
report on whole organ transplentation in 


dogs at the Colorado Springs. meeting in. 


1964. 
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progression of vas 
ing the ten months 
this short period was ina 
draw any conclusions reg 
control of complications by 
transplantation. It is hoped 
servation of a few such pat 
several years might answ 
portant question of whether ¢ 
of glycemia can prevent the vascula 
complications of diabetes. 
The ten-month successful ca: 
pancreatic transplantation he 
ported, Lillehei’s success — 
months,” plus Gliedman and. 
ates success of 11 months 
dence that whole organ 
transplantation by vascular 
mosis can be successful. It iş no 
clear whether whole or subt 
creas transplantation is: prefer 
Further experience with bo 
niques should determine th 
ferred technical method of p 
transplantation. These three lo 
term pancreas allograft survival 
the preliminary evidence oi 
implantation provide some 
ings of hope that diabetes 
complications may be controlled 
more physiological and therap 
ally effective manner than by 
rently available methods. 
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We have been impressed with the 
plicity of achieving successful trans 
tion in the laboratory, and with 
difficulty of getting long-term 





; Connolly. Only nine of 30 patients who. re 


ceived transplants survived, and only. two 


of ‘these. survivors have any endocrine - 
function from the ‘gland... Nevertheless, . 






there are some elements of the procedure 
at. are tantalizing. For example, the 
nsplant functions normally even with 
istration of massive amounts of ste- 
gids, when one would expect that steroid 
jabetes would result. Secondary symp- 
ms of diabetes, such as retinopathy, do 
lecrease, and it is very intriguing that Dr. 
Connolly’s patient with a very brief epi- 
ode of function had cure of his neur- 
pathy. 
_ Our own recipient of a pancreas and kid- 
ey transplant at Northwestern two years 
go showed almost a total clearing of his 
pathy within three weeks of his op- 
ration and was able to read again. This, of 
rse, does not allow any definite conclu- 
But the experience, nevertheless, is 


ng. The record speaks for itself. 
efore, the future seems to favor im- 
ation, not transplantation of islets. In 
this has been done twice in man with 
me degree of success. Islet cells were 
eed once in a patient without immune 
ypression: with a limited function, and in 
patient immune suppression was 
six weeks and normal endocrine 
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~ tissue cultare of cells, and th roth 


cess in preducing protective antibody that 
will allow: current drug therapy to be aban- 
doned. 

Dr. Connolly’s study is a very cou- 
rageous one, and I would like to congratu- 
late him end the people working with him 
for his werk as well as thank him for the 
very frank presentation of his results here. 
With his experience and view of the field, I 
would hope that he would speculate for the 
society about the directions for the future 
in pancreas transplantation. 

Dr. CoNNOLLy: It is true that a large 
number of these patients have died from 
complications associated with graft rejec- 
tion. Our ‘three patients, however, did not 
die, although two of them rejected their al- 
lografts. 

The lesson that we have learned from 
these three patients is that one must get 
the allograft out immediately when you 
detect rejection. In the patients that have 
died, too much time was allowed to tran- 
spire trying to reverse rejection of the 
duodenum-pancreas resulting in irrevers- 
ible complications and death. 

The technical operation is not easy; it is 
a major procedure to remove the pancreas 
and attached duodenum and preserve its 
vascular supply. Also, I think that some 
pancreas: transplant failures may have 


g ee 
: transplant, because of thes size of ‘the ore 








gans and the limited length of attached 
vessels. 
I am more optimistic than Dr, Bergan 
that we may eventually solve whole organ 
transplantation of the pancreas, EA 
Of course, if we had some identical HLA > 
matches, which don’t come along. very 
often, we would have a much better chance. 
for success. Short of such ideal matches we 
probably have as good a chance as witha 
cadaver kidney. We would like to do trans-. 
plants in a few more patients who are los- 
ing their eyesight. If they reject them, we 
will get the transplanted organs out, but if. 
they don’t we can observe them hopefully... 
for a couple of years, using the eye 
grounds to ascertain whether the progres- - 
sion of the vasculitis is reversed or halted 
by constant control of glycemia eee an 
the new pancreas. ie 
When you meet these diabetics who are 
going blind and who are losing their legs 
and their kidneys, you realize their desper- 
ate need for a solution to their disease, I 
believe we are justified to proceed slowly in. 
a few centers with attempts to transplant 
the pancreas. 
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SCRUB, discontinue use in the individual. 


- Purdue Frederick 


SO COPYRIGHT 19711977. THE PURDUE FREDERICK COMPANY NORWALK. CONN ORRRR BEJat 394292 
























pat nts with recurrent melanoma of 
remity were treated by majór amputa- 
tion. Twelve patients (21%) were free of dis- 
ease an: average “of 13 years later. This in- 
cluded’ two ‘patients who had forequarter 
amputation and two others who had hemi- 
my. Eight of the survivors under- 
p disarticulation. There were three 
perative deaths: one from pulmonary 
srh; one from splenic rupture because 
metastatic melanoma, and one from sep- 
1 retrospect, five of the 12 survivors 
have been suitable candidates for a 
“trial of regional perfusion with 
‘apeutic agents. 





















perfusion or other conservative mea- 
res have failed. It is encouraging that one 
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pe treated malignant mel- 
anoma of an extremity recurring 
in the form of uncontrolled disease at 
the primary site, in-transit deposits, 
or clinically obvious regional lymph 
node metastases present difficult 
therapeutic problems. Information 
regarding the potential for patient 
salvage ef major amputation under 
these cireumstances is limited.'” 

This report concerns 60 patients 
seen at Memorial Hospital between 
1950 and 1964 with recurrent mela- 
noma apparently confined to an ex- 
tremity who were treated by major 
amputation when the extent of their 
disease suggested no other reason- 
able hope for cure. 


Case Material 


Sixteen patients underwent forequarter 
amputation. There were eight men and 
eight women whose average age was 46 
years (28 to 67 years). The clinical extent 
of their recurrent disease at the time of 
amputation is shown in Table 1. 


Indications No. 
Massive nodes 
+ In-transit 

or satellite 
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or both 5 
-+ Local recur- 

rence 3 
-+ Supraciavic- 
ular nodes 


z Only 
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Table 1.—Forequarter Amputation 


There were 20 patients treated by hip 
disarticulation with pelvic node dissection. 
This consisted of 16 women and four men 
whose average age was 40 years (2110 61. 
years). The clinical findings atthe time of ooo 
amputation are shown in Table 2. 
Twenty-four patients underwent hemi- 
pelvectomy. There were 12 men and 12 
women whose average age was 40 years 
(20 to 74 years). The clinical extent of their 
recurrent disease is shown in Table 3. 


Results 


Twelve of 57 patients (21%) sho i 
survived the surgical procedure re- 
mained free of disease an average of 
13 years (5 to 20 years) after major _ 
amputation (Table 4). ; 

Forequarter Amputation.—Two of 16 
patients treated by forequarter am- 
putation were free of disease 11 and. 
18 years later, respectively (Table 5), ` 
Twelve patients died of widespread 
metastases an average of 12 months. 




















Table 2.—-Hip Disarticulation | 


Indications 
Massive nodes 
+ Local recur- 

rence 






















Groin i 
+ In-transit 
metastases |. or satellite 
metastases 
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or both. 
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Indications 









; In-transit or satellite 










> metastases or both 
“Extensive local Only 
recurrence + In-tran 





_ Recurrence in prior 
amputation scar 


- Table 3.—Hemipelvectomy 


beg a No. 
‘Massive | Superficial 5 
oe nodes | (+ Deep) (2) 
Groin -+ In-transit or 
metastases satellite metastases or both 


5 
+ Local recurrence 1 
+ Popiteai nodes . 1 
























sit metastases 1 








-Table 4.—-Major Amputation: 
Five-Year Survivors* 













© Type No. Survivors(%) 























Forequarter 14 2 (14) 
Hip disarticulation 20 8 (40) 
os Hemipelvectomy 23 2 (9) 














57t 


<+ * Range, 5 to 20 years. 
: t Excluding three postoperative deaths. 


12 (21) 








Table 5.—Forequarter Amputation 
| Results 


No evident 
“Wisease 7 
Average 1 yr. 
(3-25 mo) 
Postoperative 
: death 








No evident 
disease 

Died of 

_ disease 

Total 


Average 11 yr 
(5-20 yr) 
~ Average 1.3 yr 
(2-50 mo) 








Table 7.—Hemipeivectomy Results 


No. Survival 
No evident E yr 
- disease 9.0 yr 
Died of Average 1.6 yr 
_ disease (3-56 mo) 
Postoperative 
-death 
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(3 to 25 months) after amputation. 
The interval between treatment of 
the primary melanoma and amputa- 
tion for recurrence averaged 13 
months (2 to 48 months) in those who 
died of their disease. Orly two of the 
16 patients had negative axillary 
nodes and they died 20 and 24 months 
later, respectively. In one survivor 
who had positive axillary nodes, the 
disease-free interval wes six years. 
The other survivor underwent ampu- 
tation for a recurrence in the axillary 
incision one month after axillary dis- 
section for metastases. There were 
two postoperative deaths; one was 
from a pulmonary embolus and the 
other from splenic rupture secondary 
to metastatic melanoma. 

Hip Disarticulation.—E:ght of the 20 
patients treated by hip disarticu- 
lation were free of disease an average 
of 11 years (5 to 20 years). One of 
these patients subsequently died of 
uterine carcinoma ter. years later 
without evidence of recurrent mela- 
noma. The disease-free interval of 
the survivors ranged from four 
months to 14 years. Four of these 
eight patients had positive femoral 
nodes in the amputated specimen. 
The other 12 patients in this group 
survived an average of 16 months 
(2 to 50 months) after amputation 
(Table 6). The interval batween treat- 
ment of their primary lesion and am- 
putation for recurrence averaged 23 
months (2 to 60 months’. All of those 
who died had clinically er microscopi- 
cally positive femoral or iliac lymph 
nodes. 

Hemipelvectomy.-Twe of the 24 
patients undergoing hemipelvectomy 
were free of disease 6% and 9 years, 


respectively (Table 7). One of 













vivors had metastases to fem 
lymph nodes. One patient died pos 
operatively from sepsis. Twenty-or 
patients died of widespread mel: 
noma an average of 20 months ( 
56 months) after amputation, Se: 
enteen of these patients had clinically 
or microscopically involved femoral 
lymph nodes, including six patients 
who also had iliac node metastases. 
Five patients had no evidence of 
nodal disease. The disease-free inter- 
val of those who died ranged fro’ 
three months to 16 years. 




































Comment 


The salvage of 21% (12) of 57 pa 
tients with extensive recurrent mela- 
noma who survived major amputation 
shows it to be an effective therapeutic 
approach to the problem. One of the” 
two survivors of forequarter amputa- 
tion had positive axillary and supra- 
clavicular lymph nodes. A recurrence 
in the adjacent chest wall one year 
after amputation was excised, includ- 
ing muscle and ribs. The patient was 
free of disease 18 years later. Succes 
here could be a result of indolent. 
growth of the tumor. The secon 
long-term survivor appeared to have 
a rapidly growing tumor, however, 
since it recurred in the axilla one 
month after axillary dissection. She 
was free of disease 11 years after am- 
putation. Two of the eight survivors 
of hip disarticulation underwent am- 
putation because of massive. metas- 
tases in the inguinal and femoral 
lymph nodes. Two others had local or 
in-transit recurrence in addition to 
clinically obvious femoral lymph node 
metastases. One survivor had ampu- 
tation because of extensive local re- 
currence invading bone. The other 
three survivors had multiple in-tran- 
sit metastases in the extremity. One 
survivor of hemipelvectomy under- 
went amputation because of rapid ap- — 
pearance of in-transit metastases af- _ 
ter groin dissection and regional — 
perfusion. An additional long-term | 
survivor had recurrence in the inci- 
sion within weeks of a groin dis- 
section for positive femoral: nodes, 
Scrotal recurrence developed durin 
the year following hemipelvect 
and was excised. He then remain 
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vor of. forequarter ampu 
whose chest wall metastases were 
ised demonstrate the merits of 1 


tion may have been possible in five of 
the 12 survivors. In retrospect, their 
in-transit metastases or local recur- 
_ rence, or both, might have had an ini- 
tial attempt at control by regional 
rfusion in light of recently pub- 
lished results.’ The extent of recur- 
‘ence in the other seven survivors 
would likely: have precluded this 
approach. — 

~The greater number of survivors 
following hip disarticulation com- 
pared with those after hemipel- 
vectomy appears to be coincidental. 
The choice between one or the other 
the two procedures was a matter of 
e individual surgeon’s preference 
luenced by his clinical estimate of 
the extent of proximal disease. Al- 
though hemipelvectomy provides op- 
timal removal of pelvic lymph node 
metastases, there were no survivors 
in this series when pelvic nodes were 
ved. It should be noted, however, 
that patients with metastases in the 
pelvic lymph nodes removed by radi- 
eal groin dissection in the initial 
treatment of their melanoma have an 
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orous surgical treatment when recur- — adjuva: reported by — 
MeNeer and DasGupta’ to provide 


rent disease can be encompassed by 








; no other fort 
was reported. 








a 12% five-year survival. Recently, to- 
tal integumentectomy of the leg has 
been carried out for multiple in-tran- 
sit metastases.* Six of seven patients 
observed to five years were free of re- 
current disease. A seventh patient 
had a single recurrence which was 
excised. 

The results of this study suggest 
that major amputation is indicated 
for massive recurrence in the groin or 
axilla after previous therapeutic dis- 
section. It ir advised for massive re- 
gional lymph node metastases with or 
without logal recurrence or in-transit 
lesions. Major amputation is also indi- 
cated when bone invasion has oc- 


- tation. Published results? suggest © 
of that regional perfusion with chemo; > > 

by therapeutic agents, particularly in 
combination, is effective in control = 





forms of conservative therapy have __ 





iled may still be salvaged by ampu- 


ling in-transit metastases. Available .__ 
data do not permit accurate compari- 
son of our results with those obtained 
in similar circumstances by regional —. 
perfusion. In all instances, a thorough . 
search for systemic metastases in- - 
cluding a preliminary laparotomy is ~ 
mandatory prior to amputation. —__ 
Major amputation is rarely indi- 
cated as a desperate palliative mea- 
sure in patients with massive fun- 
gating regional lymph nodes or | 
impending major hemorrhage from 
vessels in the groin or axilla, or when 
a limb has become useless because of 
extensive neurovascular involvement 
by metastases. 
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NFLU 


First in a new series of 
medical forums — sponsored by AMA. 


Confluence '73: successor to AMA's popular 
annual convention. 


Confiuence '73: a whole new approach to the 
interchange of medical knowledge, an intermixing 

of your education and experience with that of leading 
medical researchers and experts covering a broad 
variety of meaningful and rewarding subjects. 


Advance Registration 


Please return to: 

Circulation and Records Department 
American Medical Association 

535 North Dearborn Street 

Chicago, Illinois 60610 


Please print 


Name __. a- ` 
teach physician must register in his own name} 





Office Address 0 





City/State/Zip 





Lama member ofthe AMA through the n 
State Medical Association or in the following govern- 


ment service: 





This form must be returned before May 23, 1973. Your 
Advance Registration Card and tickets will be sent to 
you on June 7, unless you request an earlier mailing 
date. 5 





ENCE 73 


Confluence '73: spotlight on 18 challenging 
postgraduate courses — 11 of them never offered 
before by AMA. Spotlight on stimulating Joint 
Scientific Sessions offering a rare opportunity for 
physicians in different specialties to meet and 
exchange ideas on highly topical subjects -— like 
“The Battered Child” and “Revascularization of 
the ischemic Myocardium.” Spotlight on special 
demonstration exhibits including urology and 
cardiopulmonary resuscitation, 


Confiuence '73: New York. June 23-27 


General Registration 

O AMA members and their guests: no fee 
O Non-member physicians: $25 

o Non-member medical students: $10 

Q Guests of non-members: $5 


o Reservations for Scientific Awards Dinner 
Tuesday, June 26/Reception: 6:30 p.m./Dinner: 7:30 p.m. 
Tickets: $15 each, payable in advance 


My remittance of $ ——— _is enclosed. 
(Make check payable to American Medical Association.) 





Check must accompany registration. 


In accordance with the AMA Bylaws, | hold active 
membership in the AMA, and | wish to vote in the 
Scientific Section | have checked: 








01 © Allergy 24 0 Neurology 
02 O Anesthesiology 13 0 Obstetrics 
26 O Card-ovascular Diseases and Gynecology 
05 O Clinical Pharmacology 14 O Ophthalmology 
and Therapeutics 15 © Orthopedic Surgery 
20 O Colon and Rectal Surgery 10 0 Otorhinolaryngology 
03 O Dermatology 16 O Pathology 
04 O Diseases of the Chest 17 O Pediatrics 
07 O Fami y and General 18 O Physical Medicine 
Practice and Rehabilitation 
11 © Federal and Military 27 O Plastic and 
Medicine Reconstructive Surgery 
06 O Gastroenterciogy 19 © Preventive Medicine 
08 © General Surgery 12 D Psychiatry 
09 O Internal Medicine 21 D Radiology 
25 O Neurological Surgery 22 0 Urology SJ 


The many faces of 
Giant-Cell Tumors 


“Eccentric! Subarticular! After the epiphy- 
sis has fused!” Yet giaat-cell tumors do not 
always do so! 

Classical giant-cell tumors of bone are dis- 
tinctive bone-destroying neoplasms that usu- 
ally are found in the epiphysis of long bones. 
More than half occur about the knee, the 
distal femur being affected more commonly 
than the proximal tibia. Third in frequency is 
the distal end of the forearm where the distal 
radius is especially vulnerable. By far the 
majority of giant-cell tumors are encountered 
beyond the age of 19 years; the peak inci- 
dence is the third decae of life. 

Usually, giant-cell tumors are juxta-articu- 


Giant-Cell Tumor: Distal Femur. A 22-year-old 
woman complained of pain for three years. Her 
eccentric bone lesion extends to the articulat- 
ing surface of the femur. Perifocal reactive 
bone is minimal. The trabeculae seen within 
the cystic lesion are the remnants of destroyed 
bone and are not the result of (or are not 
caused by) new-bone reaction. Note the patho- 
logical fracture (arrow). 


Radiographs and caption material from the American 
College of Radiology--An Atlas of Tumor Radiology 
—Yearbook Medical Publishers.inc. Reprints of this 
and subsequent reports available upon request. 
Please write Eastman Kodak Company, Dept. 740, 
Radiography Markets Division, Rochester, New York 
14650. 


lar; rarely do they enter the joint. Eccentrically 
placed, they destroy bone asymmetrically. 
Characteristically, the advancing edges of 
the tumor elicit but little reactive bone forma- 
tion except where it thins the cortex. Here, 
the constant attempt of the periosteum to 
cover the tumor with a shell of new bone 
gives the tumor its cyst-like character. 

Far less common are giant-cell tumors of 
small bones, particularly those of the hands 
and feet. Often confused with benign cartilagi- 
nous tumors, or ordinary cysts, giant-cell tu- 
mors ought always be thought of when destruc- 
tive bone lesions are found in patients near 
19 years of age or the decade thereafter. 


Giant-Cell Tumor: 
Calcaneus. An 8- 
year-old girl had 
ankle pain for four 
years. This eccentri- 
cally placed bone- 
destroying lesion ex- 
tends from the epi- 
physeal plate to with- 
in one centimeter of 
the calcaneocuboid 
articulation (arrow). 
A fairly well-defined 
zone of reactive bone 
has developed along 
the medial aspect 

of the tumor (A) with 
a barely perceptible 
layer of cortical bone 
encapsulating its 
lateral margin (B). 
(Anteroposterior 
projection of the 
calcaneus.) 















































Giant-Cell Tumor: Metacarpal. A most un- 
usual lesion in the wrong age group (the 
patient was a 5-year-old boy) and in the 
wrong part of a tubular bone (diaphysis 
rather than an articular surface). 


Giant-Cell Tumor: Talus. A 17-year-old boy with a well- 
marginated, bone-destroying lesion that affects the sub- 
talar joint (arrow). Moderate reactive bone envelops the 
abnormality. The septa, which are seen with difficulty 
within the tumor, are all thet remain of normal trabeculae. 


Giant-Cell Tumor: Metatarsal. A 22-year-old 
man with a well-demonstrated osteoclastic 
lesion that affects an articular surface (arrow). 
A thin shell-like layer of cortical bone envel- 
ops the lesion. Delicate septa mark the rem- 
nants of the original trabeculae. 


Our commitment to quality—and to you—is one of 
the reasons you can have ccnfidence that the Kodak 
x-ray film you use will do the job you want it to do. 
And do it well. 

And you can have equal confidence that the x-ray 
film you need for your diagnostic program is available 
from Kodak, because we give you a broad range to 
choose from—each film designed for a specific medi- 
cal radiographic requiremeri. 

And now. we are extending your choice with the 
new KODAK X-OMATIC Films—a totally new approach 
to improved image quality. 

Each of these films gives you the timesaving advan- 
tages of automatic 90-second process- 
ing. 

Contact your Kodak Techzical Sales 
Representative for a demonstration or 
consult your medical x-ray products 
dealer. 


Kodak quality. It’s worth considering. 
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Announcing a publishing event 
of major significance to medicine 
...and those who practice it. 


This is its intent: 


...to provide an editorial forum for comprehensive, incisive 
discussion of the social, economic, ethical and political 
issues of concern to medicine...to publish all hues of 
opinion--including those critical of the AMA--as long as 
they are authoritative and reasonable. 


` ...to be of practical value to physicians by keeping you 
abreast of promising innovations and new or improved tech- 
nology in the management of your practice, as well as to 
offer guides för sound personal money management. 


...to reach beyond the usual domains of medicine to publish 
articles of significance to you as a thoughtful citizen, 

as well as a physician. . articles that take a perceptive 

look at the world of art, literature, and travel. 


We believe you will find this new magazine--which will begin 
monthly publication in April--essential to your understanding of, 
-and response to, the social and economic problems and 
challenges medicine faces today and those that will emerge 
in the future. 


AMA members will automatically receive Prism as a membership 
benefit. Others may receive it by subscription. Make your 
check for $10.00 (one-year subscription) payable to the AMA and 
send it to Prism, at the address below. (Additional subscription 
information supplied upon request.) 
American Medical Association 


535 North Dearborn Street 
Chicago, Illinois 60610 

















ight patients with metastatic melanoma 
reated with surgical excision of the tu- 
‘chemotherapy, BCG vaccine, and killed 
lumps virus injections. Five of these eight 
patients had additional clinical contro! of 
their malignant melanoma when killed 
umps virus was added to the immunologi- 
cal stimulation sequence. The dramatic clini- 
cal benefit of immunologic stimulation with 
killed ‘mumps virus in melanoma patients is 
believed to be transient. 











à linically the behavior of ma- 
J lignant melanoma suggests that 
occasionally this tumor can be influ- 
enced by the patient’s immune sys- 
m.'* Melanomas are known to un- 
rgo spontaneous regression more 
requently than any malignancy, and 
‘recent observations suggest that a 
gh incidence of melanoma regres- 
on may occur when cutaneous mela- 
ma nodules are injected with BCG 
(bacillus Calmette-Guérin) vaccine.’ 
< Between 20% and 30% of the patients 
with metastatic melanoma implants 
-© which are not directly injected with 
Pa will have regression when BCG 
injected regionally.?, In other 
studies the transfusion of blood prod- 
„ucts from a patient who has under- 
gone a spontaneous regression of his 
melanoma may result in tumor re- 
gression within the recipient mela- 
noma patient.’ The transplantation 
of melanoma extracts from one pa- 
tient to another and the transfusion 
‘sensitized white blood cells has 
stimulated melanoma regression.' 
Melanoma does appear to be a 
malignant disease that under appro- 
priate pireumstances may regress 
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lumps Virus and BCG Vaccine 
fetastatic Melanoma 


hn Peter Minton, MD, PhD, Columbus, Ohio 


through manipulations of the im- 
mune system. This paper reports the 
clinical observations in eight patients 
with metastatic melanoma. Each pa- 
tient was injected with BCG and was 
noted to have progressive melanoma 
growth at some time following BCG 
injections. A commercially available 
preparation of mumps vaccine was in- 
jected directly into the tumer nodules 
along with regional or direct injec- 
tions of BCG. The subject cf this pa- 
per is the observation tkat killed 
mumps virus injections were effec- 
tive in initiating additional control of 
the growth of metastatic melanoma 
in five of the eight patients. Even 
though the control was dramatic the 
author believes this to be a transient 
phenomenon. 


Materials and Methods 


Eight patients with stage II and III 
melanomas are the subject of this report. 
Each case was evaluated with a complete 
history and physical examinatien; a com- 
plete blood cell count; blood ures nitrogen, 
creatinine, bilirubin, alkaline phosphatase, 
transaminase, serum protein elactrophore- 
sis, electrolytes, and uric acid deter- 
minations; and roentgenograms of the 
chest, pelvis, and spine. Technetium Te 
99m scans of the liver and braim were ob- 
tained. Each patient was skin tested with a 
purified protein derivative of tuberculin, 
histoplasmin, and mumps skin test anti- 
gen, as well as antigens isolatec from ex- 
cised autologous melanoma.’ 

All but one patient underwent an at- 
tempt to surgically excise all detectable 
tumor implants. Following excision each 
patient had both chemotherapy and non- 
specific immunotherapy. Palliative radio- 
therapy was given in two patients when 
bony and central nervous system (CNS) 
metastases were present. The overall clini- 
cal management of eight patients is sum- 


marized in Table 1. In each patient the pri- 


+ 


mary site of the melanoma is indicated as 


well as the clinical | finding when each | n > 





_ through 8 (Table 1) had progres: ive : 
: malignant disease which i 15 no , 


Kone Viru and BCG Vaccine/Minto 










tient was initially given the additional 
therapy. In the treatment column of Table. 
1 the forms of treatment are listed in each 
patient’s order of sequence and the results 
of each treatment are indicated. The 
column in Table 1 indicates the peri 
time a patient received a given type 
treatment before progression of tumo 
growth was detectable. Each patie 
cept case 8 received some form i 
therapy with varying periods o 
control. Patients 1 through 5 an 
received either dacarbazine (DTI 
(45 mg/kg (1 through 10) or c 
(BCNU) dosage (180 mg/sq m) è 
weeks or both at a decreased dosa 
tient 6 received cyclophosphamide 
an), 50 mg/day. One ‘milliliter « 
vaccine was given with 10 to 15 gi 
intradermal or intratumor injections | 
region of a metastasis if the lesion x 
large or deep in the tissues; Subseque 
BCG injections were given when sup 
tion had subsided, usually four to 
weeks after an injection; BCG injectio 
were repeated as long as the tumor sh 
signs of control. One milliliter 
mumps virus was injected in 0.1 
into tumor nodules when BCG was 
trolling all of the tumor growth. 
who had been given BCG inoculat 
subsequently injected with t 
mumps virus in addition to BCG. 
effects from mumps vaccine ‘were 
Patients receiving killed mumps viru 
veloped a localized delayed-type h; 
sensitivity with less reaction, less er 
ythema and induration than was seen w 
the histoplasmin and purified pro 
rivative of tuberculin. No suppuration wa: 
noted. All of these patients. reacted pos 
tively to mumps skin test antigens prior 
the injection of the killed mamps vi 
When tumor was no longer elini 
tectable, killed mumps virus 
were given at the same time ma tena 
BCG was given. Patient 4 has subcutal 
ous metastasis and has -been injec 
weekly with killed mumps virus for” 
months. 





















































































Results. 


In patients 1 through 3 tumor cons _ 
trol was not evident, and all of these. _ 
patients progressed to death in a 
short period of time. Patients 4 __ 








Age nue Race, Sex. 


"7, 55, W, M 


- Findings — 


- Primary; back 


Right axillary and süpra- 
-clavicular nodes 
Chest, spine 


‘Primary: right arm, axillary 


nodes, distant metastases 
Chest, liver 


Primary: neck (10 yr control) 
Multiple subcutaneous metastases 
Multiple abdominal metastases 


Primary: forehead 
Neck metastases 
Shoulder, subcutaneous 


Primary: foot, groin 
Subcutaneous metastases, chest 
Leg, thigh 

Shoulder 

CNS 


Primary: left calf 
Multiple metastases, local 
& regional 


12 Subcutaneous metastases 
10 Subcutaneous metastases 
Primary: right chest 
Supraclavicular nodes 
Supraclavicular nodes 


Right chest subcutaneous 
metastases 


Primary: left calf 
Groin mass, 8 X 10cm 


Knee mass 


Excision ~~ 
BCG 
Mumps) | 
Chemotherapy 
X-ray. = 
Excision 

BCG 

Mumps 
Chemotherapy 
Excisions 
BCG 

Mumps. 
Chemotherapy 
X-ray 
Excisions 
Chemotherapy 
BCG 

Mumps & BCG 


Excision 

Excision 

Chemotherapy 

X-ray 

BCG 

BCG & mumps 

Excision 

Excision 

Chemotherapy & 
excision 

BCG 

BCG & mumps 


Wide excision 
Chemotherapy 
Excision of 
nodes & BCG 
BCG & mumps 


Excision 
Excision & 
BCG 
Excision & 
BCG & mumps 


ed by surgery. Patients 4 through 
had responded to chemotherapy. Pa- 
nts 4 through 8 are currently alive 
and. demonstrate apparent tumor 
control. Patients 4.and 5 have known 
sidual tumor which has. not grown 
ng the period marked “control” 
able 1. Patients 6 through 8 have 

nce of disease at this time. 
initially had a ten-year pe- 

f control with surgery alone but 

oa Peinonery metastasis af- 


employed and remains at home. Pa- 
tients 1, 2, 4, and 6 through 8 had 
stage II disease when first treated in 
this program. Patients 1 through 3 
and patient 8 had relatively large tu- 
mor masses with an apparent rapid 
clinical growth rate when compared 
to the clinical growth rates of the tu- 
mors in patients 4 through 7. Every 
patient except patient 3 appeared 
clinically tumor free after attempts 
at surgical excision for recurrence 
were performed. Patients 4 through 7 
developed what appeared to be a re- 
gional erythema and generalized feb- 
rile reaction several weeks (three to 
five) after the repeated injections- of 
killed mumps virus were initiated. 


Comment 


: Melanomas in many patients ap- 


_ pear to be responsive to manipulation 


n a to death 


Recurrence 
Progression to death 


Control 


Progression to death 


Recurrence 
Progression 
Progression 
Control 

Recurrence 
Recurrence 
Progression 
Progression 
Progression 
Control 

Control 

Recurrence 
Recurrence 


Control 
Control 


Axillary metastases 
Control 
Control 


Control 


Control 
Progression 


Control 


of the individual’s immune system. 


The nonspecific stimulation of the im- 


mune system by BCG initiates a still 
undefined immunologic control mechs 
anism associated with the cellular | 


segment of this system. From this .. 


study it appears that the sequence of 
patient treatment is important. 
When surgical reduction of the pa- 
tient’s tumor volume was followed by 
BCG inoculations, patients performed. 
poorly with respect to control of tu- 
mor growth except for patient 8: In- 
contrast, when. surgical excision was 
followed by chemotherapy: and. then 
BCG injections, even when: chemo- 
therapeutic. effect was not dramat. 


the patients clinically performed bet- : 


ter. The cytotoxic effect on the tumor 


-as well as the immune system may be 













Distant Fodol 


Patient, Age 
oes Metastases Metastases 


"sponse. 


vide a smaller tumor volume for the 
immune system to work against. A 
ertain portion of the immune cells 
that previously had been coded to pro- 
duce antitumor antibody would be 
killed. These cells may have func- 
tioned in the “blocking antibody” 
mechanisms. The net effect of reduc- 
ing the tumor volume by two meth- 
ods, reducing the production of cer- 
n undesirable immunoglobulins 
nd nonspecifically stimulating a pop- 
lation of precoded immunocytes, as 
“well as nonspecifically stimulating 
<: immunocytes, increased the immuno- 
-logic cytetoxie tumor control mecha- 
_nismeof the individual patient. The 
addition of a second cellular immuno- 
“logie stimulant, killed mumps virus, 
‘apparently further potentiated the 
immunologic control capabilities of 
he individual’s immune system. One 
“might speculate that the killed 
mumps virus added a second non- 
specific immune stimulant, which 
functions through a mechanism dif- 
«ferent from the BCG stimulation 
mechanism that increased the im- 
_. mune system’s effectiveness. Killed 
-` mumps virus might also provide anti- 
enie stimulation similar to that of 
he agent that initiated the malig- 
_. Mant transformation, resulting in a 
< more specific immunologic stimulus to 
-the individual’s cellular immune sys- 
- tem; with an increased number of di- 
-~ rected immunocytes, temporary con- 
trol of the growth of the remaining 
malignant cells occurs. The immuno- 
__ logic systems in patients 6 through 8 
- yielded more positive responsiveness 
to autologous tumor skin test anti- 
‘gens and a leukocyte migration inhi- 
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“Table 2 EPER of Tumor Antigen. Skin, and MIF Tests 
With Stage of Disease* 


MEF Tumor 
Standard Ti 
Skin ‘Skin: ‘ests Antigen 
Testst 


2i MIF signifies migration inhibition factor; 0, not done; —, no response; +, positive re- 
t Histoplasmin, mumps, and PPD. #2. 


Tumor Antigen . 





bition factor assay than in patients 1 
through 5 (Table 2). The autologous 
tumor antigen test findings also cor- 
related with the clinical observations. 

Apparently a critical immunologic 
barrier is passed when melanoma 
spreads from the subcutareous tis- 
sues and regional lymph noces (stage 
II) and grows in the skull, abdomen, 
or chest (stage III). An apparent im- 
munologic balance which can control 
the growth of multiple but small (10° 
to 10°) deposits of melancma cells 
seems to exist.' Through the reduc- 
tion of melanoma cells and the stimu- 
lation of the host’s immune system, 
some form of immunologie control 
over melanoma cellular growth is 
clinically observed. The duration of 
this phenomenon in each patient will 
undoubtedly vary according to his or 
her genetic makeup, ‘the age, anti- 
genicity, and growth rate potentials 
of the melanoma cells, the general 
health of the patient, and a multiplic- 
ity of other functions that affect the 
immune system, as well as the fre- 
quency, type, and duration cf immu- 
nologic stimulation. 


This investigation was supported in part by 
COG grant 5 R10 CA 12287-02, Ohio Eastern Star 
contributions, Ohio State University Develop- 
ment Fund 522809, and Phi Beta Psi sorority. 
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Discussion 


Joun S. STEHLIN, JR., MD, Housto 
first paper clearly demonstrates the 
ent difficulty in controlling maligna 
melanoma within the treated orire 
itself. 

Tumor complications occur all too fr 
quently following conventional thera 
short of radical amputation, and t 
complications are more common in 
lower extremity due primarily to iymph 
stasis. ; 

With reference to the lymphatics of the 
lower extremity, the superficial femoral 
lymph nodes, in our opinion, are the 
mary filters. Once these lymph nodes 
broken through and the deep femora 
iliac nodes become involved, the disease 
in the advanced stages, ie, few patente 
survive five years. ee 

Perfusion of the extremity has re 
the necessity for radical amputati 
nificantly. Five and one half years z 
addition of heat to the perfusion ci 
more than doubled the response rat 
melanoma. fie 

We, too, are intrigued with the imm 
logical aspects of melanoma. Hyper- 
thermic perfusion results in destruction to 
varying degrees of malignant melanoma, 
and this destruction of numerous. met 
static nodules within an extremity wi 
subsequent absorption by the patient. 
his own tumor breakdown. products. may 
initiate an immune response. : 

Early work in our research lab: has 
shown that the immune response ag e 
denced by the cytotoxic action of the _ 
tient’s lymphocytes and plasma on his own 
melanoma cells growing in tissue culture is 
immediately and significantly enhanced 
following perfusion. 

Hyperthermie perfusion and infusi 
plus intratumor injections. of antigenic 
stimulants, plus local irradiation have: ob- 
viated the necessity for radical amputation 
of the extremity in 90% of my personal 
cases. 

JEREMIAH G. Turcotte, MD, ‘Ann Arbo 
Mich: Dr. Minton in his paper'on the treat- 
ment of melanoma with BCG and mumps 
virus has provided us with a glimpse 
future and perhaps a preview of how 






























































his continued excellent work i in this area. 
tain features of malignant mela- 
a as emphasized by Dr. Minton sug- 
est that this tumor might be amenable to 
immunelogic intervention. A common tu- 
mor antigen has been demonstrated to be 
present i in malignant melanoma, and mela- 
nave been observed to regress after 
atients have received transfusions ob- 
om other patients in whom spon- 
regression of melanoma has oc- 
foreover, the prognosis for certain 
‘melanoma such as those on the 
poor and any improvement in sur- 
üld be welcome. 
r. Donald: L. Morton while at the Na- 
al Cancer Institute demonstrated that 
melanoma nodules would regress after di- 
ection of BCG into the nodules. To- 
day Dr. Minton has added two new dimen- 
sions to this approach to immunotherapy. 
, he has emphasized that treatment 
cytotoxic chemotherapy may facil- 
te subsequent immunotherapy. Second, 
has shown that injection of tumor with 
second type of antigen, that is, killed 
ips virus, may induce regression when 























in. Morton's previous studies at the 
tional- Cancer Institute he noted that 


; k has noted any such correlation, that 
, does the patient have to be immuno- 
tent in order to get a response from 
e of therapy? I am also curious to 
what. Dr. Minton would recommend 
eatment of lesions with clinically 
ve nodes at the present time? Does 
mmunotherapy have any place in the ini- 
al treatment of malignant melanoma? 
M. M. Romspani, MD, Houston: While 
there have been individual reports on the 
ue of passive or adoptive immuno- 
herapy, results from a statistical point of 
sw have not been promising and investi- 
n this field are becoming dis- 
d with this approach. 









as antigen. 
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J am sorry to repo that ‘our results have 


not been encouraging. These p: ients had 


“not received chemotherapy prior- 
‘time that we attempted our immunization. 


Humoral and cellular studies, as Dr. 
Stehlin alluded to, have not been. able to 
indicate that our immunization procedure 
really caused a significant measurable re- 
sponse, nor could we measure clinical fac- 
tors that would suggest that the patient 
was being helped. 

At the present time we are attempting 
to elucidate some of the mechanisms that 
might be responsible for failure of the pa- 
tient to destroy his tumor. In this program, 
we have isolated various specific immuno- 
globulins associated with melanoma tu- 
mors. It is our point of view at the present 
time that these immunoglobulins are proba- 
bly preventing or modifying a cytotoxic ef- 
fect by sensitized lymphocytes. 

In view of this, we feel that the ap- 
proach that might be taken in the future is 
one by which we would interfere with 
these immunoglobulins associated with 
these solid tumors in vivo. Perhaps one of 
the methods to do this is by adjunctive 
chemotherapy. 

It is very possible that some other thera- 
peutic implementation could be brought 
into the picture to interfere with these im- 
munoglobulins, which we believe may well 
be protecting the tumor cells from destruc- 
tion by lymphocytes. It might be well to 
try this by various chemotherapeutic 
agents to initiate selective immuno- 
suppression, and then to follow with an ac- 
tive immunization, which could be either 
with BCG or another nonspecific antigen 
alone or in conjunction with a specific tu- 
mor antigen preparation. 

Again I would like to congratulate Dr. 
Minton for his perseverance in this very 
difficult field and to emphasize, or at least 
indicate, to this audience that immuno- 
therapy can often be associated with a lot 
of problems, if not hazards, and definitely 
must be considered experimental at this 
time. 

Witiiam G. Pace, MD, Columbus, Ohio: 
Dr. Minton has shown exceptional per- 
severance in the investigation of immuno- 
therapy of melanoma at Ohio State. 

We have extensively studied the effects 
of pelvic perfusion in a series of 32 pa- 
tients with massive localized disease. We 


-have not used regional perfusion with 


heated perfusate, and for the past 12 


Dr. Minton has some outstanding pre- 


months we have discontinued all perfusion: 


and these a are 60 cases from at mela- 


-nomas—we realized there were some pa- 


tients’ who were helped considerably by < 
amputation. - : 
In answer. to Dr. Stehlin, of our 12 sur- ; 
vivors, we believe that seven of these pa 
tients had positive Cloquet lymph nodes, ` 
We still prefer a wide excision of mela-~ 
nomas along with removal of the regional _ 
lymph nodes. In our previously untreated. 
patients we get almost an 80% five-year. 
survival rate with negative lymph nodes. 
We also do perfusions. Dr. Steblin has. 
convinced us. 
We think if there is a place for amputa- 
tion, it should be limited to those people 
who have failures of conventional or-even 
experimental therapy, failures of. per- 
fusion, or recurrent, bulky, proximal. dis-: 
ease removable by amputation, but with no ~ 
disseminated disease. a 
This is a very small group, but there are 
some who were saved. , 
We are very excited about what immu- 
notherapy may accomplish in the future. 
Of 12 patients with disseminated disease 
where we gave BCG vaccination directly 
into the tumor a la Don Morton, only one. - 
out of the 12 responded well. 
Dr. Minton: Dr, Stehlin’s work with mel- 
phalan (phenylalanine mustard) and 
heated extremity perfusion probably 
works in two ways: first, it provides’a high 
concentration of a cytotoxic agent to the 
melanoma, and second, the heat changes 
the rate of protective cell membrane. en- 
zyme activity on all cells, thereby increas-.. 
ing the injury to the melanoma cells. This 
double injury I suspect increases the sus- 
ceptibility of these cells to destruction by 
specific antibody and sensitized lympho- |. 
cytes when circulation is reestablished. T 
appreciate Dr. Turcotte’s kind remarks, 
and in answer to his question on how I: 
would manage a stage I primary mela- 
noma on the body, I would do a wide resec- 
tion, a skin graft, and an in-continuity te- 
gional node resection of the ‘closest ©. 
regional lymphatic drainage site. Then 1° |: 
would admit the patient to a randomized 
controlled protocol study with the Central 
Oncology Group and give adjuvant chemo- 
therapy to these poor-risk patients. In clos- 
ing, we are looking at mechanigms 





















































































“liminary results. L-am looking forward to ; ¢ 
= his s follow-up report. 


Hodgkin Disease 


Technique and Results of Staging Laparotomy in Childhood 


Daniel M. Hays, MD; Myron Karon, MD; Hart Isaacs, MD; 


y for the staging of Hodgkin 
isease was carried out in 23 patients, ages 
years, during a five-year period 
' to 1972). A standard protocol was de- 
d which included splenectomy, he- 
biopsies, marrow biopsies, and the 
noval of specimens from five to six desig- 
ated nodal groups, irrespective of their 
gross appearance. The clinical stage was al- 
ered by laparotomy in 11 of 23 patients, re- 
ulting in major changes in management. 
Eleven children have undergone lap- 
omies (1968 to 1972) in which no dis- 
was demonstrated. None of these has 
uently developed abdominal Hodgkin 
isease. The ability of the operator to recog- 
he presence of Hodgkin disease at sur- 
was found to be limited. Because of the 
etardation associated with intensive 
jotherapy in the child and the unknown 
_ consequences of prolonged chemotherapy in 
_ this.age group, the staging of Hodgkin dis- 
ease by laparotomy is of unique importance 
n pediatric patients. 


fodgkin disease is relatively rare 
in childhood.'* A survey of the 
nagement of 20 pediatric patients 


kece ted or publication Dec 15, 1972. 
rom th departments of surgery (Dr. Hays), 


al meeting of. the 
_ Rochester, Minn, 


and Robert E. Hittle, MD, Los Angeles 


with this disease who have undergone 
laparotomy has been previcusly pub- 
lished.* This report concerns those as- 
pects of the technique and operative 
findings at laparotomy that are 
unique to this age group. 


Clinical Series 


Twenty-three laparotomies were 
performed for the staging cf Hodg- 
kin disease in patients less than 16 
years of age during a five-year period 
(1967 to 1972). All were perfermed by 
members of the staff of the Childrens 
Hospital of Los Angeles (CHLA) at 
three institutions, ie, CHLA +16 oper- 
ations), Kaiser Permanente Hospital, 
Los Angeles (4), and Los Angeles 
County-USC Medical Center ¢3). In 21 
of these children, laparotomy pre- 
ceded therapy of any type. The sex, 
age, and initial clinical presentation 
in these patients are found in Table 1. 


Staging Laparotomy 


Operative Technique.—Dur:ng the 
initial years of the study #1967 to 
1968), doubt regarding the extent of 
the diagnostic laparotomy which 
should be performed in children was 
reflected in failure to perform sple- 
nectomy in three cases. A concept 

> was that the pur- 


pose of laparoto y was to establish 


delineate its extent. It w 
sumed that the surgeon was 
recognize Hodgkin disease gr 


abdominal nodal groups 
viously positive,” splen 


now appear invalid; The: 
replaced by a policy whic 
that the surgeon is usu 

to recognize gross disease a 


routine laparotomy should inel 


splenectomy and the biopsy of : 
ignated series of nodal groups, 
spective of their appearance. 
nition that involvement of 
bone marrow may be focal 
ther influenced the procedu 
the latter years of the study. 


hilum with metal clips. Diss 
carried into the a sac 


rior periaortic gre 


toneum is opened 
-transverse mesocolon 


nee of subdia- bi 





~ Table 1.- 


Lukes-Butler classification 

Nodular sclerosis 

-- Lymphocytic predominance 
‘Mixed cellularity 

<: Lymphocyte depletion 

stinal enlargement 

_(roentgenographically 

Positi 


a Negative 


n ted to patients without therapy prior to laparotomy. 


t Ann Arbor classification.” 
No splenectomy i in three. 


Table 2.—Assessment of Surgeon's Ability to Recognize 
Extent of Disease at Laparotomy 


gs findings at laparotomy 


Positive (11 cases) 


Histologic Study of Removed 

Biopsy Specimens 
Positive (8) 
Negative (3) 
Positive (3) 


ra large-bore circular : 


Evaluatio: of Intra-abdominal Biop- 


-sies in Detection of Disease.—Early 


in the study, it became apparent ` 


that the presence of Hodgkin dis- | 


ease in nodes or organs was not easily 
recognized by gross observation and. 


that rapid frozen sections studies 


were unreliable. An illustration. of 


these difficulties is outlined in Table : : 
2. Spleens with grossly visible nodules 


on the surface were correctly identi- 
fied by the surgeon as “positive,” būt 
the disease in five spleens in which in- 
volvement was confined to the pulp 
was unrecognized (Table 2). ae 

The spleen and the splenic hilar nod- ©” 
al groups were clearly the most fre-.. 
quently involved sites within the ab- 
domen (Table 3). Six of 19 spleens 
examined were unequivocally “posi- 
tive” and two others were possibly 
involved. 

Splenic hilar nodes were the most 
frequently involved abdominal node 
group, with five positive biopsies in 16 
studies of tissue from this area. In 
one instance, the splenic hilar nodes 


were positive, and the spleen “nega- 


tive”; while in another, the reverse 
was true. Neither the superior nor in- 
ferior periaortic nodal groups Table 


3) were frequently involved. The in- : 


‘geon’s impression of results of l 


Negative (12 $ , s z E 
gative (12 casas) ferior periaortic nodes, believed at 


one time to be the most frequent site a 
of abdominal nodal involvement in: 


Negative (9) 
Positive (2) 
Positive (5) 
Negative (11) 


Positive (2 cases) 
Negative (16 cases) 


- Surgeon’ ‘s. impression: regarding 
plenic involvement* 


* Nos splenectomy in four. 


ups). The peritoneum is opened 
_ over the common or external iliac ar- 
tery and vein, or both, with removal 
of iliac nodes bilaterally. The largest 
ible mesenteric node(s) is removed. 
larged mesenteric nodes from por- 

ns of the mesentery other than the 
erm al ileum are of particular sig- 
ce and should be biopsied. It 
ecommended that the porta he- 

= naea ‘and a node(s) re- 


y metal elips. 
iy is ae by a 


accomplished, it may be necessary to 
take abdominal films on the operating 
table. The radiologist involved should 
establish that the nodes which are of 
specific concern to him, as identi- 
fied by lymphangiogram, have been 
excised at surgery. 

All surfaces of the liver are exam- 
ined and any abnormal areas sam- 
pled. Biopsies are routinely taken 
from both hepatic lobes with the use 
of both wedge and needle techniques, 
so that a significant volume of liver 
tissue can be studied, including both 
deep and superficial portions. The an- 
terior iliac crest is exposed through a 
separate incision, and several large 


„sections of marrow are removed by 
means of either stan 


osteotomy 


_ mesenteric n 
2 iliac node, y 


adults,‘ were positive in only one of 
17 biopsies among 21 children in the 
untreated group. In five patients the . 
inferior aortic node groups were neg- 
ative, while other nodes or organs 
within the abdomen were positive... 


Another type of misinterpretation _ 


of the gross findings, ie, the assump- 


tion that lymphadenomegaly from di- _ a 
verse causes was due to Hodgkin dis-. . 


ease, occurred only in the study of the’ 
mesenteric and iliac nodal groups 
(four errors in three patients), Th 
frequent enlargement of these nodes 
in childhood makes their gross ap- 
pearance an unreliable index of 


volvement. However, their inclus 


in the standard biopsy protocol was 
of great value. In one instance a 

, and in a second, an 
e only unequivocal. 





Other (by Roent- - 


i Superior interior “Splenic 
“Right Left. Groups genogram) Periaortic Periaortic Hilar 
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iu% P signifies positive; E, equivocal histologically; N, negative, — , node or organ rot removed; A, axillary; F, femoral; |, inguinal: $I 
(left)#SR, scalene (right); CW, chest wall; G, perigastric; K, kidney; M bone marrow (iliac crest biopsy, open technique). 


low. the diaphragm. In both children, 
all other abdominal nodal groups 
biopsied were negative and the spleen 
was histologically equivocal. Three 

iditional patients in whom the iliac 
- nodes were involved had widespread 

nodal involvement (Table 3). 

The significance of right cervical vs 
left cervical initial involvement in re- 
spect to dissemination has been em- 
phasized in adult series.” Among the 
21 children without prior therapy, 

ght cervical nodal involvement was 
associated with demonstrable disease 
below the diaphragm i in four of eight 


ted with initial left cervical involve- 
ment in five of 13 cases. When cervi- 
eal disease was not associated with 


ical disease. and ‘four of 
had abdominal involvement 


with primary left cervical disease. 

None of the patients who have had 
a complete laparotomy (including 
splenectomy) and in whom no disease 
was found within the abdomen has 
subsequently developed intre-abdom- 
inal Hodgkin disease. The three pa- 
tients in whom splenectomy was not 
included in the laparotomy procedure 
(1967) are of special interest. One of 
these had intra-abdominal disease at 
the time of the laparotomy. The other 
two had no evidence of subdia- 
phragmatic disease at that zime, al- 
though the survey of noda: groups 
was admittedly not as extensive as 
that carried out subsequently. Both of 
these patients have since developed 
disease (or demonstrated existing 
disease) in: subdiaphragmatic areas, 
one in the spleen and the second i in an 
inguinal node. 


In one additional. patient, the- 
moved because of at 2 


speen was ni 


aphragmatic attachment: by e. 
sive infiltrating disease o 
Postoperative Complication 
group of patients has been 
ably free of intraoperative a 
operative complications, with 
ception of the anticipated i 
ileus of two to three days. di 
Specifically, there. have _ 
wound infections, hemorrhagi 
plication, significant: -ateli 
or pneumonia. The complicat 
scribed in adult laparotomy set 
gastrointestinal hemorrhage, « 
ation, pulmonary emboli, a 
nary occlusion,’ * have not been 
in this age group. Phlebitis ha 
been found except at infusio 
One patient died two m 
lowing laparotomy and splene 
This was the youngest patie 


series, 22 months. Because of 
age, the therapeutic regimen was di 
signed. to limit radio erap 


© Meagiin Disease tn 








bility. of postsplenect 


ease process at home two months af- 
the procedure, and following a 
course of COPP therapy. After initial 
hospitalization elsewhere, he was 
transferred to this hospital in renal 
Ithough blood cultures were 
egative, it must be assumed that the 
primary disease process may have 
been hyperacute infection related to 
his asplenic state. 
The other death in this series oc- 
curred 18 months following laparot- 
omy, secondary to extensive pulmo- 
nary infiltration, with no demon- 
strable disease below the diaphragm. 
was. clearly unrelated to the 
ig laparotomy. 






































Comment 


erhaps the most significant obser- 
vation that- can be made regarding 
these laparotomies is that the disease 
process was often found in organs 
d nodes which were not grossly ab- 
ormal, Thus, the extent of the dis- 
ase process must be assessed by the 
opsy of nodal groups (as well as the 
spleen) that are unremarkable in ap- 
pearance; and the larger the number 
of groups which are biopsied, the 
ore accurate staging becomes. The 
logist’s particular difficulty in 
the unequivocal histologic identi- 
fication of Hodgkin disease in liver 
and splenic tissue (Table 3) makes the 
removal of nodes from many appar- 
ently uninvolved groups of additional 
importance. 
Although possible liver involve- 
ment was found in only one patient 
d none of the marrow excisions 
been positive (Table 3), the pol- 
‘of large volume biopsy in these 
two Teens was S begun i in 1970 and its 







y: infection. ; 
Despite this, he developed a fatal dis- 


Neva oe 
‘Series. Patients M:F_ 
“Stanford, fd = g* 6:3 


Baltimore,” 1:2 





* Three had received prior therapy. 


n 
{Mean} 
11-15 
(13) 







11-15 
NCI, (12) 


Table 5.—Hodgkin Disease: Change in Stage by Laparotomy (< 16 Years) 


“Stage Patients. -Patients Stage | 
Tl ene | 5/9 
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arotomy (Table 4) suggest no unique 
aspect of this procedure in the pedi- 
atric patient." It would appear 
(Table 4) that institutions that per- 
form the greatest number of lap- 
arotomies in this age group have the 
highest percentage of those in which 
the clinical stage is altered by the re- 
sults of the procedure. It is of interest 
that, in the series from Stanford, 
more of the pediatric patients were 
staged “upward,” ie, stage III to 
stage I-II, than “downward” by lap- 
arotomy. In contrast this series has 
a much higher incidence of staging 
downward, ie, stage I-II to stage II- 
IV. The CHLA series consists of a 
younger group of patients, and is 
associated with a limited use of lym- 
phangiography, whereas this diag- 
nostic procedure was routinely em- 
ployed in the Stanford series. The 
chief reason for the large group of på- 


Ait 


Postlaparotomy Stage With With 
Mean Clinicai fe ears Aa =” SEBS. Stage 
Series Age (yr) Stage tl H Vv Lowered Raised: 
Stanford’ 13 iH, 2 1 1 rae 
H, 4 2 2 ear 4 1 
IV, 3 1 1 1 
1-H-H, m IV 
CHLA 9 1-H, 20 11 9 TES 
He 2 1 1 
iit, 0 | 10 
iV, 1 etait 


tients who were clinically. stage II. - 

cand stage IV in the Stanford series, 

- however, was an “overinterpretatio 
-of - hepatomegaly-splenomegaly 











children whose viscera proved ¢o be 
uninvolved with Hodgkin disease at. 
laparotomy. see 
Laparotomy is routinely employed ae 
in many centers where adults with: 
Hodgkin disease are treated, and the 
clinical stage is altered in 25%. to 
53%- of these patients. It would 
appear from the CHLA and Stanford... 
series’ (Table 5) that this is also true 
in the pediatric age group. In adult = 
centers in which intensive radio- 
therapy or chemotherapy, or both, are 
employed in almost all patients, lap- 
arotomy is less useful. In one series,’ 
for example, only patients with 
Hodgkin disease of the nodular scle- 
rosis form are subjected to. lap- 
arotomy and all other patients-are 
treated with total nodal irradiation. — 
In infants and young children total ` 
nodal therapy would produce distor- 
tion of skeletal growth in all. The 
effects of prolonged periods o 






























- combined chemotherapy (COPP o 









bably of greater value in the child 





tomy may create the susceptibility 
to hyperacute infection, which has 
-been described in other pediatric pa- 
_ tients splenectomized in early life. 
ne child in the Stanford series" ap- 
ears to have succumbed to sepsis fol- 
ig laparotomy (and splenecto- 
ny), while receiving chemotherapy. It 
is possible that if the splenic hilar 
‘nodes could be biopsied in the infant 
_ orsmall child with Hodgkin disease, 
-in whom abdominal disease was not 
“apparent, the spleen might be tempo- 
rarily spared. The incidence of this 
complication would appear to be less 
significant in later childhood (> 4 
years) and there is no reason to with- 
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-<Ropert T. Soper, MD, Iowa City: I rise 
"first to congratulate Dr. Hays for bringing 
this elegantly studied series of patients to 
< our attention, pointing out some of the 
“More important differences of Hodgkin 
< disease in children as contrasted to adults. 

< With the help of the Lymphoma Group 
at Iowa who have obtained our figures, I 
am going to present to you a more modest, 
but parallel, series from the University of 
In the past three years we have carried 

out the same kind of work-up, classifi- 
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would appear that laparotomy is hold splen 


the adult with Hodgkin 


ectomy in this age group. 
< Two patterns of dissemination 
have been described in adult Hodgkin 
disease."*” Right cervical disease is 
associated with mediastina- involve- 
ment, and with infrequent intra-ab- 
dominal spread, while primary left 
cervical involvement is believed to 
“bypass” the mediastinum and in- 
volve abdominal nodes and viscera. In 
this small series, the mediastinum 
was involved with equal frequency in 
association with right and left pri- 
mary cervical node involvement, and 
intra-abdominal disease was rela- 
tively more frequently associated 
with right primary cervical involve- 
ment. 

In adult and adolescent females 
with Hodgkin disease, the policy of 
transferring the ovaries to the cul-de- 
sac or laterally and superior:y within 
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Discussion 


cation, and staging that Dr. Hays has. 
Ninety-seven new cases have been diag- 
nosed Hodgkin disease during tkis time, of 
which 11 were in children under 18 years of 
age. Thus we agree that about 10% of 
Hodgkin disease occurs in children. 

Interestingly, ten of our 11 children 
were boys, the strongest maie predis- 
position of any childhood series that I have 
seen. The reason for this escapes me, and 
certainly is different from the 13:10 split 
reported by Dr. Hays. 


` Our patients ranged in age from 8 to 15 





‘the abdomen has bee 


_ of the 11 were thought to have stage IT 








In both of these 
sumed that the x-ra 
eral or medial to the displace al 
and that the radiation received by 
gonads will be greatly reduced. 
cause of the surgeons inab o 
ognize the disease by | 
ance at laparotomy, at that tin 
need for pelvic radiation thera; 
be uncertain. To provide gona: 
tection, it would seem consiste 
move the ovaries in all youn 
males, including many wh 
found to have negative ab 
biopsies and who would never rece 
pelvic radiotherapy. eee 
No routine attempt to: place 
ovaries outside the fields of ra 
therapy has been made in thi 
as it has been felt that to do so wo 
not achieve the protection desired 
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years, and therefore our series. embraces. 
none of the very young children reported 
by Dr. Hays; our patients were, on th 
average, about three years older than Dr 
Hays’ group. sae erent 

In summary of the staging preopera- 
tively, three cases were considered to b 
stage I before laparotomy. Five were 
classed as stage II, with two nodal groups 
involved, both either above (general 
below the diaphragm. Three patien 


disease, with involvement both above ; 


„four of our 11 children had 
changed by laparotomy. 
ere downgraded from stage 


“no wound, hemorrhagic, or im- 
postoperative complications in 
dren, nor has any of them had 


ve been no postsplenectomy infec- 
iour small group of patients. None 
patients judged have stage I or II 
laparotomy has subsequently devel- 
é below the diaphragm, thus 
that indeed these were accu- 
 laparotomies. 


Hay has asked me to ‘make some com- 
ow our series compared with 


lip Exelby, our pediatric surgeon, 
involved in the staging of chil- 

and Dr. Michael Paglia in the adults. 
ite a good sized operation, and 


giograms as much as pos- a less 
sible because of the presence of so many 


lymph nodes. We insist that the operating 
surgeon consult with the radiologist, so 
that he knows exactly which nodes the ra- 
diotherapist wants to examine. 

We have found that the staging is about 
50% accurate clinically, and we change 
about half our stages. Unfortunately, our 
stages tend to go higher rather than lower 
in most instances. 

Sometimes these nodes with the tumor 
are outside conventional radiation therapy 
ports, so that radiation therapy could miss 
the tumor. 

Dr. Exelby has moved the ovaries in the 
girls. We have moved them laterally to the 
iliac spines rather than put them behind 
the uterus. 

In our adults, we now have one woman 
who has delivered a normal baby, having 
had her ovaries moved to her iliac spines. 

There have been deaths reported in 
staging procedures, and so it should not be 
minimized. 

Wiuuram G. Pace, MD, Columbus, Ohio: 
A recent personal experience may empha- 
size one other aspect that hasn’t been men- 
tioned here today. One of our young, eager, 
and very capable pathologists, Dr. Sally 
Harding, had examined the nodes and 
spleen of a patient on whom I had done a 
staging procedure. She insisted on a third 
recut on what she thought was grossly a 
tiny suspicious area, no more than 1 mm in 
diameter. The first two cuts were defi- 
nitely normal spleen, but the third recut 
showed a small but definite area of Hodg- 
kin disease in the spleen. 

So I think you need a very eager patholo- 
gist in addition to a procedural routine and 


disease of males, although our series os M 
not reflect this. 

In regard to Dr. Beattie’s comments, in 
our experience the lymphangiogram: is 
more difficult to perform and also to inter: 
pret with decreasing patient age. We have 
carried it out in the older children, but as. 
you notice we have a group of the patients 
with this disease who are less than 5 years 
of age. In this group it appears to be par 
ticularly difficult to accomplish and is- 
associated with significant psychological © 
trauma. We agree with Dr. Beattie, how 
ever, that if a lymphangiogram is done it. 
should be regarded as a part of the surgi- 


cal procedure. The radiologist should bein ] 


the operating room indicating the nodes 


that should be removed, ie, those that are: ` ; 
of concern by lymphangiogram. Taking. | 


films during the operation can demon- 


strate whether the surgeon has actually re- ka 


moved these nodes. ; 
I received a written question from the 
audience which concerns prophylactic post 
splenectomy antibiotic therapy. This, Lam. 
sure, is in reference to the postsple- 
nectomy death in our series. Because of 
this patient’s age (22 months) he-re- 
ceived somewhat limited radiotherap 
combined with multiple agent chemoth 
apy (COPP). He developed a sudden |} 
illness which was initially treated in 
other hospital two months following la 
arotomy and splenectomy. During thi 
two-month interval he received prophylac- 
tic penicillin phenoxymethyl potassium. 


Although this was apparently ineffective in 


this case, I think it should be recommended 
in the very young. 3 





lant. Millions know it by the trade 
name Metamucil. A fine, natural 
‘vegetable mucilloid powder, with 

extrose for quick dispersion, 


milk, fruit juice or other suitable 
‘liquid. Metamucil mixes easily with 
the intestinal contents. It absorbs and 
holds water to form a smooth, 
pliant bulk that gently stimulates 
alsis and encourages strain- 
ination, an important... 











DIRECTIONS FOR MIXING: 
Metamucil® powder 


(brand of psyllium hydrophilic mucilloid)., i 
Supplied in 7-ounce and 14-ounce containers 
1. Add one rounded teaspoonful of wa 
Metamucil powder to an ordinary water giass: 
of cool water, milk, fruit juice or other liquid.” 

2. Stir briskly until thoroughly mixed. : 
3. Drink immediately. An additional glass. 
of water is helpful. i ae 
Each dose furnishes a negligible amount of 
sodium and about 14 calories. 9 oe BPESA 


Instant Mix Metamucil® 


Supplied in cartons of 16 and 30 
single-dose packets 


1, Pour contents.of one packet into a water 


~ glass and fill slowly with cool water. > 
2. Drink immediately. An additional glass of- 


liquid is helpful. ~~ DER 
Each dose furnishes about 0.25 Gm. ofo" 
sodium and about 3 calories. 


[SEARLE ] Searle Laboratories 
[Semn] Division of G. D 





Maybe that's the way you feel. Thinking we do 


= ittle to protect your way of life. Or that we don't 


- share your views. 


on ifit be true.. 


Who did successfully testify against a headlong 
tush into a large-scale HMO program? 


< Who did propose a program of voluntary national 
health insurance and succeeded in enlisting 
< more Congressional co-sponsors for it than any 


other national health insurance bill? > 


Who did propose the development of nation- 
wide community emergency medical services? 
Who did promote maternal and child care ~ 
programs? Federal aid to medical schools? 
Stronger occupational health and safety laws? 


The AMA. The fact is, the AMA works hard ~ and 
effectively—to represent your interests. 


Obviously, we can’t represent the views of all 
physicians all of the time. But the goals we do 
share far outweigh any differences that may 
separate us. 


Join us. 
We can do much more together. 


American Medical Association 
535 N. Dearborn St./Chicago, lll. 60610 





: Predic ability of Response J 
to Endocrine Ablation in- 


Advanced Breast Carcinon `‘ 


A Correlation to Estrogen Receptor and 


Steroid Sulfurylation 


Benjamin S. Leung, PhD; William S. Fletcher, MD; Thomas D. Lindell, MD 
Don C. Wood, PhD; and William W. Krippaehne, MD, Portland, Ore 


Different tissues from 80 patients with 
breast diseases were analyzed far estradiol 
receptor (ER) and steroid sulfurylation (SS). 
Eighteen of 26 with primary carcinoma and 
16 of 32 with metastases had ER in their tu- 
mors. Most benign tumors and agormal tis- 
sues from breast, skin, ovary, and adrenal 
did not possess ER. Steroid sulfurylation 
values compared reasonably well with ER 
values in primary carcinoma and benign tu- 
mors, but not in metastases to adrenal, ova- 
ry, or liver. In 22 patients with incurable 
carcinoma, clinical response to endocrine 
ablation was correlated with these biochemi- 
cal determinants. Objective remission was 
found in 12 patients with positive ER and in 
two in whom ER was not measured. Eight 
patients with negative ER failed to respond. 
No correlation of SS values to clinical re- 
sponse in these patients could be demon- 
strated. 


| Dassen manipulation remains 
the initial therapy of choice in the 
palliative treatment of most patients 
with incurable breast carcincma. The 
various treatments include the use of 
steroids, eg, estrogens, androgens, 
progestins or their analogues, and 
surgical ablation of the pituitary, 
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ovaries, and adrenal gland: 
erally stated that premenopaui 
early postmenopausal patien 
have endocrine ablation. 
tial therapy, beginning wit 
rectomy. The late postm: 
patient is usually started on 
stilbestrol. Using this appro: 
can expect response rates 
31% in premenopausal pat 
oophorectomy.’ In post: 
patients, the response 
diethylstilbestrol may be as 
87%. Adrenalectomy or hypo 
tomy results in an objective 
of 33% with those patients 
responding to oophorectomy 
strating a better response th: 
who do not benefit from Sopho! 
tomy.’ as 

Clearly, some method of pi i 
preoperatively which patients wil 
have a favorable response 
crine ablation would be of gr 
value. Numerous attempts 
made to correlate various 
biochemical factors with 
responses to endocrine 
but with little success. Recent! 
ever, Jensen et al‘ demonstrate 
the clinical response | T 
therapy could be correlated wi 
presence or absence of ar 
specific, binding protein co 

or (ER 
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esponse, 29 patients showed no evi- 
ence of ER, and only one of these 
atients experienced remission after 
\drenalectomy. On the other hand, 
en of 13 patients whose cancers con- 
tained ae showed oer remission 


y- 

Aacher. biochemical determinant 
was reported by Dao and Libby*’ who 
vestigated the ability of breast car- 
noma tissues to form steroid sulfate 
sters (steroid sulfurylation [SS)). 
ey reported the lack of clinical re- 
ponse to adrenalectomy in 13 pa- 
ients whose tumors possessed no sul- 
-_fotransferase activity. This report 
describes our experiences in correlat- 
ng the values of ER and SS with the 
linical responses to adrenalectomy in 
series of 22 patients with wide- 
ead breast carcinoma. 


Materials and Methods 


gr ip of 22 patients undergoing pal- 
adrenalectomy for widespread 
carcinoma, ‘was studied in an at- 
to Peir if there i is a correlation 





os sc Som Mae eee (A SE SER A 
“40.2030. 40 50 60 70 80 90 
i ig 1 :—Relaätionship of patient's age and estradiol receptor bind- 


‘ing (BI i in tumors and “normal” breast tissues. Results are from 26 
‘ pateni: with primary carcinoma and 22 with benign tumors. 


authors (W.S.F. or T.D.L.), who were un- 
aware of the results of the biochemical as- 
says. Objective responses were considered 
to be those lasting for more than three 
months. In patients with measurable le- 
sions, a response was considered to be a 
50% growth reduction in tumor size. Since 
not all patients had measurable lesions, re- 
lief of pain, reduction of abnormal bio- 
chemical values, and longevity were also 
considered. 

Tumor specimens obtained at surgery 
were immediately analyzed for ER by a ra- 
dio-ligand assay, a modification of the 
method of Korenman.* A 40,000 g super- 
nate of the tumor homogenate was used. 
Specific binding for estradiol was removed 
by introducing into the assay an estrogen 
competitor, nafoxidine hydrochloride, leav- 
ing estradiol-°H bound to nonspecific bind- 
ing protein molecule. The unbound and 
loosely bound estradiol, being adsorbed to 
dextran-charcoal (0.5% Norite A:0.05% dex- 
tran 70 in Tris-edetie acid), was removed 
by centrifugation. A binding index (BI) 
was used to interpret the result. The BI ex- 
pressed in percentage is calculated as fol- 
lows: 


specific estradiol binding 
BI = ———_______ x 100% 


total estradiol binding 


E-U 


BI = x 100% 





E 


where U and E represent radioactivity of - 


bound estradiol assayed in the presence 


- and absence of nafoxidine, respectively. © 
_ Steroid sulfurylation was measured by a 
- modification of Dao and Libby’s method.’ 


away from the tumor site, normal ad- __ 
renal, and ovary do not contain any 


a dogenone een | is often low. 
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Fig 2.—Binding index (BI) of tumors from 32 patients with breast 
metastases to various organs and BI of normal tissues. i 


The standard incubation mixture consi <- 
tained 100zmoles of Tris buffer, pu 
7.4; 6.0umoles of magnesium chloride; 
0.05umole of steroid (dehydroepiandroste- 

rone or estradiol), 0.0lumole of sulfuric. 
acid labeled with sodium sulfate S 35 ("9 5. 
5.0umoles of adenosine triphosphate and... 

enzymes (40,000 g supernate) in a final vol- 
ume of 0.1 ml as reported elsewhere.’ 







Results 


A wide variety of tissues fremi 80. 
patients with breast diseases were 
analyzed for ER and SS. The results. 
are summarized in Fig 1 through 4. 
Figure 1 illustrates the BI of 26 pa- 
tients with malignant and 22 with be- > 
nign breast tumors. Values of BI be- > 
low 12% were considered as absence 
of ER. Of the 26 malignant tumors: 9. 
(including five borderline values), 18 i 
contained ER and eight did not, 
“Normal” breast tissue from patients 
with or without carcinoma invariably _ ey 
contained no ER. Breast carcinoma — 
metastases in various organs from 32 _ 
patients (Fig 2) follow a similar pat- 
tern with 16 negative and 16 positive 
ER patients. Estrogen receptor in 
ovarian metastasis, even when. pres 
ent, is often low, presumably due to 
the presence of endogenous hormone 
in this tissue. Breast and skin tissue 















ER. The ER content appeared higher 
in the older age ‘groups in whom en- 









ine anipulation/Leung et : 


ER-positive primary carcinoma 
tients are SS-positive, 16.of 18 ER- 
itive benign tumors are SS-nega- 
and borderline-ER groups con- 
in both SS-positive and SS-nega- 
ive tumors. Figure 4 illustrates that 
netastatic lesions in ovaries, adre- 
als, liver, skin, and lymph nodes, as 
li as normal tissues of the former 
hree organs, have a wide range of SS 
ctivity. There is not sufficient dis- 
inction of SS values between normal 
tissues and metastases in adrenal, 
vary, and liver to enable its use for 
inical prognosis in our experience 
also Table 2). 

2 summarizes results of ER, 
and clinical responses in 22 pa- 
ts with advanced breast carci- 

oma who have undergone adrenal- 
ectomy or hypophysectomy. Of the 14 
patients who responded to endocrine 
blation, 12 had tumors containing 
R (including two with borderline BI 
alues) and two tumors were not as- 
ayed. In contrast, all eight patients 
'ho experienced no objective remis- 
ion following adrenalectomy had tu- 
nors. that contained no measurable 
R. As seen from Table 2, a definite 
elationship between SS and clinical 
response could not be established. The 
response to chemotherapy in the ER- 
positive group, when started soon af- 
ter the progression of the disease 
some months after endocrine abla- 
on, has been better than in the ER- 
egative group as seen in the last col- 


Comment 


‘The R and SS values were eval- 

a ated in various normal tissues, be- 
ign and. malignant breast tumors, 
d metastases in various organs 
tients. Our results confirm the 

nding of other investigators’ aoas 
‘present i in the breast carci- 

sue in some patients, and ab- 


hers, as well as absent mo 
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Fig 3.—Relationship of SS values to age of patients. Conjugation with pe epi 
terone (DHEA) and estradiol (E) in primary carcinoma, with dehydroepiandrost 
estradiol in benign tumors, and normal” tissue from breast of these patients ar 
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Fig 4.—The ability of various tissues and breast metastases to conjugate sulfuri : 


to dehydroepiandrosterone (DHEA [@]) and 


most benign tumors. 

Normal tissues from adrenal, ova- 
ry, skin, and breast do not contain any 
measurable ER. Steroid - sulfuryla- 
tion activity in breast tumors of these 
patients, in most cases, is comparable 


with ER values, ie, the presence or 


estradiol (E, [o]). 


that of SS activity (Table 1). 
In 22 ae = aisles 


with positive ER ún y 
borderline ; 


absence of ER can be corel ted with 1 


























































e -26 primary: 
oo carcinoma 


endocrine ablation, while the eight 
with negative ER failed to respond. 
These results are consistent with the 
_postulation of Jensen et al‘ that the 
- presence or absence of ER in primary 
and metastatic carcinoma is related 
to the clinical response of these pa- 
tients to endocrine manipulation. The 
SS values in breast metastatic lesions 
from different sites (except skin) 
showed no correlation with the clini- 
eal response in these patients because 
normal tissues of ovaries, adrenals, 
id liver also demonstrate the ability 
conjugate sulfates, and SS values 
of metastases in these organs fall in 
he same range as their normal coun- 
terpart tissues (Fig 4). We cannot de- 
rmine, at present, if certain rela- 
ions exist between metastases and 
ormal tissues of these organs that 
may allow us to predict the clinical re- 
sponse to endocrine therapy because 
of the small number of patients stud- 
ied. Steroid sulfurylation activities in 
primary breast carcinoma or skin me- 
_ tastases, however, may prove to be of 
alue for such purposes. Although lo- 
cation and types of tumor, menopau- 
sal status, and response to previous 
erapy were evaluated in these 22 
patients, no apparent correlation of 
these data could be demonstrated. It 
is still too early to make any factual 
rediction of the eventual destiny of 
10se patients with benign tumors 
that mae ER or SS a 
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; > AS earn - Patient shag 

=. Location: - BL% DHEA E -Remission Therapy Merr a 
_ Favorable response Pee ee 
Lymph node NA* 9.4 8.9 6 

Lymph node 57.1 1.4 1.9 10 

Lymah node 43.6 0.3 1.3 9 

Live: NA 321.4 131.8 6 

Liver- 86.9 20.0 87.6 9 

Liver 59.3 39.3 127.0 6 

Chest wall 84.6 10.3 26.2 5 

Breast —3.0 12.4 21.2 3 

Breast 15.4 16.3 21.2 S 

Breast 76.0 19.5 66.7 7 7L 56 
Back 74.2 23.0 183 

Adrenal 87.0 39.9 31.3 Ket ore 

Adrenal 20.8 186.0 171.0 15 15L 

Adrenal 91.0 167.0 116.0 5 5L 

Right adrenal 50.4 707.7 471.2 4 6D 

Left adrenal 15.8 910.3 655.2 

Medial to adrenal 75.0 













Right ovary 
Left evary 
Negative response 
Bone marrow 
Adrenal 
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+ Notsassayed. 





















NA 
179.6 


78.1 


17.4 

7.2 
15.3 
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t L indicates living; D, dead. 


ultraceutrifugation is not necessary; 
(3) cost per assay is low; (4) the use of 
an estregen competitor discriminates 
values of nonspecific estradiol bind- 
ing as positive results and thus im- 
proves the accuracy of the method; 
and (5) since normal tissues from 
skin, ovary, adrenal, and breast con- 
tain no ER, primary or metastatic le- 
sions can be grouped as negative or 
positive with a high degree of accu- 


racy. 


Our results to date indicate that 
the presence of ER in breast carci- 
noma cerrelates very closely with the 
clinical response to endocrine abla- 
tion in patients with advanced breast 
carcinoma. It is notable that these 14 
patients who had remission following 


endocrine ablation also had a better 
-response than ER-negative patients 
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+ Hypophysectomy. 


to chemotherapy after the progres- _ 
sion of the disease, indicating that 
a combined endocrine therapy and. 
chemotherapy may be beneficial. Al- 
so, since ER-negative patients all- 
failed to respond to endocrine abla- 
tion, they should be treated by other __ 
means. Clearly, a much larger group. 
of patients must be observed before __ 
the validity of the suggested relation- 
ships can be firmly established. 
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George E. Block, MD, Chicago: I had 
he pleasure of discussing this excellent 
iece of work with Dr. Leung and Dr. 
Krippaehne last night. At the University 

' Chicago, Dr. Elwood Jensen of the Ben 

lay Laboratory and I have been inter- 

ted i in. this problem for some years. 

We use a slightly different method and, 

er than concentrating on the specific 
ptor site, we compare tumor homoge- 
ates via the uptake of tritiated estradiol 
compared to a known receptor site such 

‘the uterus or vagina of the experimen- 
al animal and a nonreceptor site such as 

‘the diaphragmatic muscle of the experi- 
mental animal, 
- In gyersimplification, those tumors that 
mimic the known receptor sites are clas- 
ified as hormonally dependent tumors; 
those tumors that mimic the diaphrag- 
‘matic muscle are not hormonally sensitive. 
In-a number of blind studies with the 
‘surgeon not knowing whether or not the 
‘tumor: homogenate was positive or nega- 
tive, we have been able to reach some con- 
clusions.. 
< None of our patients who have had a 
negative curve received any objective ben- 
efit from ablative procedures. 

‘We are not, however, able to make an 
bsolute statement about the positive 
irvés or the so-called endocrine-sensitive 

mors, There has not been a good correla- 
on as yet with the positive responders. 
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Discussion 


We are interested, and I would ask Dr. 
Krippaehne if he has followed eny biologic 
profile in his patients. Is there a change or 
mutation from the primary tumor to the 
recurrent tumor as far as the hormonal 
profile is concerned? After the response to 
hormonal ablation is ended, doas one find a 
further biochemical change? 

I should add that this technicue has, un- 
fortunately, received a little toc much pub- 
licity in the throw-away and lay press, and 
that it is limited in its applicability. 

We have to have a fairly substantial 
piece of tumor in order to obtain a proper 
homogenate, and this really restricts its 
application to inoperable or unresectable 
carcinoma of the breast or to cutaneous re- 
currences. 

We have not been successful in using cell 
blocks from pleural fluid nor needle 
biopsies from visceral metastases. 

I wish to compliment the authors on 
their work and the presentation. Thank 
you. 

Joun P. Minton, MD, Columbus, Ohio: 
For those people who have metastasis to 
the bone from breast carcinoma, we have 
developed a simple, quick test, which in- 
volves giving patients 500 mg of levodopa 
every four hours for 48 hours, About one of 
three patients respond with bene pain re- 
lief. 

We have performed follow-up serum 
prolactin determinations on these patients 


mary tumors A 
Chem Physies 45: 


10. Fehert 


"AB: Oestradiol rex 


benign disease of 


ct say. Br J Cancer 25: 


li. Hähnell R, Twaddle 
Estrogen receptors in hum: 
cer: I. In vitro. racic 


u 
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and if bone pain relief is noted, 
than 50% decrease in serum: praise 
els is observed. cae 
We believe we can predict. resp 
ness to endocrine ablation’ pa’ 
have bone pain if it is relieved \ wi 
dopa. 
Dr. KRIPPAEHNE: In answer 
ton, we have no experience wi 
levodopa. I cannot constructively 
on the work or him and his co-w 
Concerning Dr. Block’s discussi 
studies have followed pioneerin 
this field done by him and } 
Our findings confirm their bas 
In answer to the question “Ha 
served biochemical changes af! : 
to endocrine ablation?” We really 
have significant enough material to c 
a pattern. We do notice that some ER 
tive patients even several months 
docrine ablation do contain a signi 
amount of estradiol receptor in re 
tumors. We do not know the. end 
estrogen levels in these patients, ho 
On further study, if the data contir 
have the same degree of discriminat, 
believe the importance of this wo 
the avoidance of adrenalecto 
dictable nonresponders. Adrenale 
national study has carried up to < 
tality and significant morbidity. 
















































“Seventy-eight patients underwent 107 
carotid artery operations in which a decision 
to use an internal shunt was based solely 
upon the back pressure value distal to the 
proximally clamped internal carotid artery. 
‘The technique of back pressure measure- 
_ment and angiographic correlation with back 
pressure values are described. Of the pa- 
tients operated on, 89.7% had back pres- 
sures above 25 mm Hg and did not require a 
shunt. The validity of the test is confirmed 





ost patients can tolerate tem- 
porary interruption of blood 
during carotid bifurcation en- 
darterectomy because they have ade- 
quate collateral circulation to the ce- 
bral hemisphere through the circle 
Willis. The identification and man- 
ement of the occasional patient 
who cannot tolerate temporary occlu- 
sion is of prime importance since an 
‘internal shunt can be used to prevent 
‘serious operative morbidity and mor- 
ality. Because operations upon the 
arotid artery are best performed un- 
der general anesthesia,’’ a test that 
could be employed in the anesthetized 
patient was needed. It occurred to us 
hat the adequacy of collateral circu- 
lation could be evaluated by measur- 
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Collateral Cerebral Blood Pressure 
An Index of Tolerance to Temporary Carotid Occlusion 
Wesley S. Moore, MD; James M. Yee, MD; and Albert D. Hall, MD, San anand 


as there were no deaths or strokes among 
the unshunted, neurologically intact, pa- 
tients. 

Patients with a neurologic deficit prior to 
operation have been identified as exceptions 
to the back pressure method. Four of 24 pa 
tients in this group experienced exacerba- 
tion of existing neurologic deficits following 
operation. We now recommend that an intra- 
luminal shunt be used routinely for this spe- 
cial category. 


ing the collateral cerebral perfusion 
pressure distal to the proximally 
clamped internal carotid artery. 

In 1967 we began a pilot study to 
determine the validity of using the 
internal carotid artery back pressure 
as an index of cerebral collateral 
blood flow. Our first series was done 
under local anesthesia so that we 
could correlate the patient’s conscious 
response to trial arterial occlusion 
with the level of measured back pres- 
sure. In 1969 we reported this pilot 
study, describing the techniques and 
indicating that, under ambient condi- 
tions of local anesthesia and main- 
tenance of patient’s normal blood 
pressure, a back pressure of 25 mm 
Hg distal to the proximally clamped 
internal carotid artery was the min- 
imum pressure below which a shunt 
was required and above which the 
surgeon could clamp the carotid ar- 
tery with assurance that collateral 
circulation was adequate.’ 

The purpose of this rcnort is to de- 
scribe a definitive series of carotid op- 
erations performed under general an- 
esthesia in which the back pressure 


-was the sole criterion for using an in- _ 











ternal shunt. 
Material and Methods 


From April 1969 to January 1972, 78 på- 
tients underwent 107 carotid artery oper- 
ations using general anesthesia. The av- 9 | 
erage age was 64 (Fig 1). The patients’ 
neurologic symptoms are summarized as 
follows: hemispheric transient ischemic at- 
tacks, 41; previously completed stroke, 21; 
nonlateralizing symptoms, 12; asympto- .) 
matic, 4. Most patients had hemispheric. - 
transient ischemic attacks as an indication 
for investigation and operation. Fifty-two. 
patients were neurologically normal and 26. 
patients had residual neurologic deficits 
from previously completed strokes. The 
angiographic findings are summarized as. 
follows: right carotid artery bifurcation: 
stenosis, 31; ulcer without stenosis, 9; oc- 
clusion, 4; left carotid artery bifurcation; : 
stenosis, 24; ulcer without stenosis, 16; oc- = 
clusion, 2; vertebral artery lesions, 34; dif- 
fuse intracranial arterial disease, 17. : 

Operative Management.—All patients > > 
were anesthetized with general endotra~ 
cheal anesthesia employing halothane. Ar- > 
terial blood pressure and blood gases 
were monitored through a percutaneously — 
placed catheter in the radial artery, The 
carotid bifurcation was exposed through a. 
vertical incision along the anterior border. _ 
of the sternocleidomastoid muscle. The _ 
nerve to the carotid artery and sinus was > 
injected with 1% lidocaine (Xylocaine) to 
prevent bradycardia. Arterial carbon diox~ 
ide pressure (Pco,) was maintained at eu- 
carbic levels and the patient’s blood: pres- 
sure was not manipulated unless it fell 
below. preinduction levels, at which time 
it was returned. to normal with- small 
amounts of neosynephrine. As soon as the 
carotid bifurcation was suitably prepared, 
the patient was given 10,000 units of 

















: aqueous heparin sodium intravenously. Ae 
- 2i-gauge needle connected by a rigid cath 
eter ‘to a pressure transducer was inserted 


40s 50s 60s 70s 80s 90s 
Ages by Decade, 


Fig 2.—Rel ationship of middle cerebral per- 
fusion pressure is represented. With com- 
and external carotid arteries clamped, 
pressure distal to internal carotid ar- 
ICA) is.in direct continuity with middie 
erebral artery. Therefore, P, is essentially 


into the common carotid artery and sys- 
temic arterial pressure was recorded. The 
gommon carotid artery proximal to the 
eedle. and the external carotid artery 
clamped. The residual pressure in the 
artery was produced by the back 

ressure ‘distal to the internal carotid ar- 
pressure was interpreted as a re- 

flection f the ipsilateral cerebral arterial 
on pressure provided by collateral 

(Fig 2). It has previously been 


vibserioial anearyema; is the 
r measured: rom the cervical 


Group 1, 
contralateral occlusion 
Group 2, 
contralateral stenosis 
Group 3, 
intracranial vertebrobasilar 
disease 
Group 4, 
unilateral stenosis 
Group 5, 
bilateral stenosis 
A—first side 
B—second side 


No. of 
Carotid 
Operations 


<25 25-29 30-39 40-49 50-59 60-69 70-79 80-89 90-99 100-10 


Internal Carotid Artery Back Pressure, mm Hg 


Fig 3.—Distribution of back pressure values indicated that majority are between 
mm Hg, well above minimum sate value of 25 mm Hg. : 


was performed without a shunt. If the 
back pressure was less than 25 mm Hg, an 
internal shunt was used. After tke arterio- 
tomy was closed, an intraoperative arterio- 
gram was obtained to document the tech- 
nical result. If the technical result was 
satisfactory, the effect of heparin was re- 
versed with protamine sulfate and the inci- 
sion was closed. 


Results 


Internal carotid artery bazk pres- 
sure in 11 of 107 operations (10.3%) 
was less than 25 mm Hg and the pro- 
cedure was performed with an inter- 
nal shunt. In 96 carotid arteries the 
back pressures were 25 mm Hg or 
greater, and these operations were 
performed without a shunt. The dis- 
tribution of back pressure values is 
shown in Fig 3. Most of the values 


range of 16 to 110 mm Hg. — 
There were no 


Group 1: Normal Preope 
rologic Status on the Side 


underwent 72 operating 
tions for operation were 





‘tients in. this categ 
‘seven operations. One “patient suf- 
‘fered a mild hemiparesis postopera- 
tively. Since a shunt was used during 
operation in this patient, the most 
ikely explanation for the neurologic 
complication was embolization, either 
during mobilization of the carotid bi- 
- furcation or with insertion of the 
shunt. 

Group 3: Preoperative Neurologic 
` Deficit or History of a Previous Com- 
pleted Stroke on the Side of Operation. 
No Shunt Used.—Twenty-four pa- 

tients in this category underwent 24 
operations. Four patients (17%) had 
neurologic complications consisting 

‘temporary exacerbation of a pre- 
existing neurologic deficit in three 

atients and permanent exacerbation 
of a monoparesis in one patient. 

Group 4: Preoperative Neurologic 

Deficit or History of Previously Com- 

pleted Stroke. Shunt Used Because of 

w Back Pressure.—Four patients in 
“category underwent four oper- 
ations without neurologic complica- 


Co relatión of Angiographic Data With 
Back Pressure Values 


he angiographic patterns of cere- 
vascular lesions were assessed to 
termine if the location and extent 
of the lesions affected the back pres- 
-and whether the need for a shunt 
d be predicted preoperatively. 
The patients were divided into five 
groups, depending on the degree of 
ruction. and distribution of le- 
sions in the intracranial and extra- 
ranial vascular tree. 
i ‘1: Internal Carotid Artery Oc- 
on the Side Opposite Opera- 


side of operation ranged from 25 to 40 
m Hg with. an average back pres- 


patien 


Group3: Patients With Occlusive Le- 
sions in the Vertebrobasilar or Intracra- 
nial Arterial Distribution Concomitant 
With Extracranial Artery Disease.—The 
23 patients in this category had carot- 
id back pressures ranging from 16 to 
94 mm Hg with an average back pres- 
sure of 42 mm Hg. Three of 23 pa- 
tients ia this group required a shunt 
(18%). 

Group 4: Patients With Angiograph- 
ically Proved Unilateral Carotid Dis- 
ease.—Twenty-five patients had carot- 
id endarterectomy for angiographical- 
ly evident unilateral carotid artery 
disease: Back pressures ranged from 
22 to 110 mm Hg with an average 
back pressure of 49 mm Hg. One of 25 
patients in this group required a 
shunt (4%). 

Group 5: Bilateral Carotid Artery 
Stenosis Treated by Staged Bilateral 
Carotid Endarterectomy.—The 20 pa- 
tients in this category had 40 oper- 
ations. The back pressure during the 
first operation was compared with 
back pressure during the second oper- 
ation. By this means we can assess 
the difference in magnitude of back 
pressure in a patient with contralat- 
eral stenosis as compared with the 
back pressure when the contralateral 
carotid stenosis has been surgically 
corrected and returned to normal he- 
modynamics. Back pressures on the 
first side ranged from 20 to 57 mm Hg 
with an average back pressure of 43 
mm Eg. Two of the 20 patients re- 
quired a shunt (10%). Back pressures 
on the second operated on side ranged 
from 25 to 100 mm Hg with an aver- 
age back pressure of 54 mm Hg. No 
patient in this group required a 
shunt. (See Table for summary of 
the pressure data from these five 
groups.) 

Correlation of the angiographic le- 
sions with back pressure values shows 
that the highest back pressure values 
were found in group 5,B. These pa- 
tients originally had bilateral carotid 


stenoses and underwent an operation. 
be more vulnerable to temporary 


on the second side after previous cor- 


_ rection of the first side. Group 1, pa- 


qu 
ck pressures below 25 mm Hg foao 
-rate of 18%. 


ar was statistically significant at a 


98% confidence level when subjected 
to a t test for unpaired variates. 
Groups 2 and 5,A, representing pa- 
tients with contralateral carotid ste- 
nosis at the time of operation, and — 
group 3, patients with intracranial or 

vertebrobasilar disease, also showed a 

significant difference in pressure 
when compared with group 5,B. Back | 
pressures in group 4, patients with 
unilateral carotid stenosis, were not. 

statistically different from group 5,B. 
The frequency with which an internal 
shunt was required paralleled these 
differences in back pressure values. 
Patients with unilateral carotid ste- 


nosis (groups 4 and 5,B) required 


shunts in 4% and 0 of the cases, re- 
spectively. From 10% to 18% of the 


patients with other associated lesions, oes 


such as contralateral occlusion, re- 
quired shunts. 


Comment 


The results in this series have. 
shown that the internal carotid. ar- 
tery back pressure is of valuen de- 
termining the need for an intern 
shunt when performing carotid 
tery operations under general anes 
thesia. There were no postoperative © 
deaths in 78 patients undergoing 107. 
carotid artery operations, 
which the need for a shunt was deter- 
mined by the level of back pressure 
Only one new neurologic deficit oc- 
curred, and this was in a patient whi 
had a shunt. The deficit probably re- 
sulted from a thromboembolic episode - 
during mobilization of the artery or 
insertion of the shunt. ee 

Of 24 patients with back pressures a 
above 25 mm Hg who had a history. o 
completed stroke or persistent neuro- 
logic deficit on the side of operation, 
four had exacerbation of their pre- 
existing neurologic deficit following — 
operation without a shunt. The reaso 
for this has not been defined. | 
speculate that the zone of ischemi 
brain surrounding an old infarct ma 
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hat boas of the carot- 
id artery, in some patients, may drop 
erfusion pressure below the crit- 
N el in these collaterals. Since 
the pressure requirement for perfu- 
on of a collateral vascular tree will 
vary from one patient to another, we 
have now adopted the policy of using 
a shunt in every patient who has had 
previous completed stroke on the 
side of proposed operation. However, 
this is the only exception to the use of 
the back pressure criteria for deter- 
mining the need for an internal 
‘shunt. 
_ Ourdata indicate that the extent of 
additional lesions in the cerebro- 
vascular tree affects the average back 
_ pressure level on the operated on side. 
_ This is best seen in the patients who 
had contralateral carotid occlusion; in 
these patients the average back pres- 
re was 32 mm Hg as compared to 
patients who had unilateral carotid 
enosis, no other apparent lesions, 
and an average back pressure of 49 
mm Hg. Fourteen percent of the pa- 
` tients with contralateral carotid oc- 
clusion required shunts as compared 
` toa shunt rate of only 4% in patients 
‘with wnilateral carotid stenosis. 
Another striking example of this 













































JOHN E. Connotty, MD, Irvine, Calif: I 
< heard Dr. Moore describe his technique 
` three years ago, and since that time I have 
adopted it and have found it to be quite 
useful. 
~The only thing that I do differently is to 
_ place the needle in the internal carotid, 
. proximal to the block, when I take the 
_ pressure. Whether that would make any 
_ difference in pressure determinations or 
ot, Lam not certain. 
I disagree, however, on the desirability 
of doing carotid endarterectomy under 
general anesthesia. 
When I first started carotid artery sur- 
gery, I did it under local anesthesia and, 
like many others, found that sometimes it 
was difficult to do the operation because 
the patient was poorly sedated. 
_ Then I went to general anesthesia, but 
“more recently, after employing a mixture 
t droperidol and fentamylatrate. (Inno- 
r), I have switched ‘entirely to doing 
carotid endarterectomies under local anes- 























urg/Vol 106, April 1973 








The average back pressure at the 
time of the first operation in patients 
with contralateral stenoses was 45 
mm Hg. The average back pressure 
was 54 mm Hg at the second oper- 
ation, after the first side had been 
successfully opened. The shunt rate 
for the first operation wes 10%, as 
compared to the second operation in 
which no patient required a shunt. 
The difference in average back pres- 
sure between the groups was found to 
be statistically significant. 

However, while these differences do 
exist and are predictable on the basis 
of the angiographic patterns of dis- 
ease, the angiographic interpretation 
is not enough to enable us to predict 
preoperatively whether a shunt will 
be required. The only information 
that can be gained in a careful analy- 
sis of the angiographic firdings sug- 
gests that patients are more likely to 
require an internal shunt if they have 
multiple lesions or contralateral oc 
clusion. However, it should be kept in 
mind that 86% of patients with con- 
tralateral occlusion could still be oper- 
ated on without the inconvenience of 
an internal shunt. It may be argued 
that these considerations are of no 


Discussion 


thesia. 

If you give the patient about 2 ml of In- 
novar before he comes to the operating 
room, he is well sedated and requires very 
small amounts of additiona: local anes- 
thetic. The anesthesiologist administers 
oxygen, and we can communizate with the 
patient throughout the precedure as to 
mental and motor status. 

The other thing that was brought out in 
the manuscript that is extremely impor- 
tant is constant intra-arterial monitoring 
of blood pressure and gases. This is impor- 
tant to the conduct of any major cardio- 
vascular procedure. 

Before I cross-clamp the czrotid vessels, 
I obtain blood gas values. I want to be sure 
that the co, is in the 40s. If it is not, I will 
give co, by mask. 

I rarely use a shunt. If any doubt exists 
about the adequacy of the remaining cere- 
bral circulation, of course, one should use a 
shunt. 

The. trend among vascular surgeons 






-consequence if on 





ae el eith bilatéral , 
carotid stenosis who underwent 
staged bilateral carotid operations. i 
cedure is technically easi 
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internal shunt in a 
only point out that the 
















intraluminal tube is not use 
appears unreasonable to s ibjec 
patients to a more complicati ; 
dure when only one patient 
quires a shunt. We justify is 
proach by presenting a series of 
operations with no mortality an 
one new neurologic: deficit 
which occurred in a patient » who | 

have a shunt. o 
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seems to be away from employing shunts 
routinely. The operation is much simple 
without a shunt, and the shunt itself ca 
cause emboli or technical difficulty, so that 
in the vast majority of cases, if-it-¢a be 
eliminated, I think it is an advantage. ` 
Dr. Ha: I want to thank Dr. Connolly 
for his comments. 
We agree that this method enables us 
have greater confidence in operatin on 
patients without a shunt, and ‘that tl 
method facilitates a moré technically : ade- 
quate operation than when a shunt is used, 
We have felt that these patients ; E 
more comfortable and are given more’ ade- 
quate cardiorespiratory control when ge 
eral anesthesia is utilized. By using carı tid 
artery back pressure, we have an appar- 
ently reliable indicator of the adequacy of 
cerebral perfusion and thus are more se- 
cure in performing carotid endarte ctomy 
under general anesthesia without ashu 











Nsw Tealnlgue fax Obltiantion of 


Serebrovascular Arteriovenous Fistulae 


Frederick M. Binkley, MD, and Edwin J. Wylie, MD, San Francisco 


Arteriovenous fistulae were successfully 
‘erated by intra-arterial balloon occlusion 

_in four patients. The fistulae involved the ex- 
i anial internal carotid artery in one pa- 
the vertebral artery in three pa- 


nis report describes the use of 
y-arterial balloon catheter as 


rtebra ‘artery and the distal cervi- 
internal carotid artery. 


a loud pulsating noise in her head 
complained of blurring of vision and 


ras performed at her local commu- 
ital. Because the bruit and symp- 


pted f aa Dee 15, 1972. 
1 partment of en, University 


University of California Medical Center 
for further study. An arch arteriogram 
(Fig 1) showed occlusion of the proximal 
right vertebral artery, and retrograde fill- 
ing of the distal right vertebral artery 
which opened into a large vertebral arte- 
riovenous fistula at the level of the first 
cervical vertebra. A roentgenogram of the 
chest showed mild cardiomegaly. 

Direct approach to the fistula was at- 
tempted by excision of the anterior arches 
of the transverse processes of the C-2 to C- 
5 vertebrae and exposure of the vertebral 
artery within the foramen transversarum. 
Brisk and uncontrollable hemorrhage oc- 
curred from arterial and venous compo- 
nents of the fistula at the level of C-2. 
Hemorrhage was promptly controlled by 
passage of a balloon catheter through an 
arteriotomy in the proximal vertebral ar- 
tery and inflation of the balloon at the level 
of the fistula. Radiopaque fluid was used to 
distend the balloon, which permitted radio- 
logic confirmation that the balloon was at 
the level of the fistula. The catheter was 
occluded and was led to the surface at the 
lower angle of the wound. Arteriograms on 
the fifth postoperative day showed retro- 
grade flow into the right vertebral artery 
only to the level of the right posterior infe- 
rior cerebellar artery, persistent distention 
of the balloon, and lack of filling of the ar- 
teriovenous communication. Following this 
study the catheter was transected in the 
neck, occluded, and buried paravertebrally. 
The patient’s postoperative course was un- 
eventful with no recurrence of the fistula. 
Radiographic evaluation one year later 
demonstrated the distended radiopaque 
balloon catheter in its original position. 

Case 2.—-A 20-year-old soldier was 
wounded in Vietnam in February 1971. 
Multiple penetrating metallic fragment 
wounds involved the trunk, neck, and ex- 
tremities. The wounds were debrided. A 
compound fracture of the right mandible 
was treated by wire fixation. Postopera- 


tively the patient complained of dimin- — she 
ished visual acuity in the right e and. z mal 


persistent loud right cervical bruit. A mi 
tallic fragment was visible at the base | 
the skull on the right side (Fig 2). Injecti 
of the right common carotid artery at arte- 
riography showed an arteriovenous: com- 
munication between the right internal ca- 


rotid and the jugular vein at the base: of ne 


the skull, and absence of filling of the i 
ternal carotid artery distal to the. fistul 
Injection of the left common carotid arte 
showed that blood flow in both hemispheres. 
came from the left internal carotid artery. 
On April 29, 1971, the area of the carotid 
bifurcation was surgically exposed with 
the patient under general anesthesia. An 
arterial balloon catheter was passed dis- 
tally into the internal carotid artery und 
fluoroscopic control to the first centime! 
of the carotid canal and inflated with r 
diopaque dye. The catheter was occlu d. 
by a series of Weck clips. The fhternal 
carotid artery was ligated at its origin. 
Postoperative arteriography failed to dem- 
onstrate the fistula from injection of either 


common carotid artery. The catheter was 
transected, occluded, and buried in; the. 


neck at a second operation. Five months 
later the patient developed a minor cervi- 
cal wound infection, and the catheter was 
removed. The fistula has not recurred. 
Case 3.—Ten years before admission 
54-year-old woman fell, and sustaines 
head i injury. She was comatose briefly, 
after regaining consciousness, she had left. 
hemiparesis. She gradually recovered from... 
the hemiparesis but had recurrent grand 
mal seizures. Two years after the original 
injury, arteriographic studies were { 
formed at another hospital by percuta 
ous cervical injections, and the patient’ 
told that they were normal. Two moni 
later, she had a loud pulsating murmur 


teriovenous communication (Fig 3). 
When she was again admitted to. the 


hospital eight years later, 





< Venous communication at the level of C-4. 
. Injection of the right vertebral artery 


~ ghowed retrograde flow into the distal left 


vertebral artery to the level of the fistula. 
The left vertebral artery was surgically 
exposed, divided, and ligated at its origin. 
A balloon catheter was passed distally 
within the vertebral artery for a measured 
distance to the site of the arteriovenous 
communication, and the balloon was dis- 
tended with radiopaque dye. A roentgen- 
-ogram of the neck showed the inflated bal- 
Joon with a saccular protuberance into the 
`- fistulous opening. The catheter was oc- 
cluded, transected, and buried in the neck. 
The patient had an uneventful postopera- 
tive course, and the fistula has remained 
obliterated. 
Case 4.-A 17-year-old black man was 
admitted to the Parkland Memorial Hospi- 
tal, Dallas, after having been stabbed in 


the right side of the neck four days previ- 
ously. The patient had received local 
wound care. The wound was below the 
angle of the right mandible ard was 2 cm 
long. A loud continuous bruit was audible 
over the entire right side of tae neck. The 
following day a percutaneous transfemoral 
arteriogram was obtained to visualize the 
cerebral circulation. An arterievenous fis- 
tula was seen (Fig 4) which involved the 
right vertebral artery and venous plexus 
as well as the right jugular vein. Selective 
injection of the left vertetral artery 
showed retrograde flow in the distal right 
vertebral artery into the fistulz. 

At surgery a team of neurosurgical and 
vascular surgeons attempted tə isolate the 
vertebral artery distal to the fistula prior 
to passage of a balloon catheter into the 
fistula. However, the attempt to obtain dis- 
tal exposure was abandoned because of ex- 


Fig 1.—Left, Preoperative left vertebral arteriograms (case 1) showing retrograde flow in 
right vertebral artery visualizing arteriovenous fistula (arrow). Right, Postoperative arterio- 
gram shows intraluminal balloon catheter distended with radiopaque dye at level of C-1-2 


(arrow). Arteriovenous fistula is not visualized. 


Fig 2.—Left, Carotid arteriogram (case 2) showing arteriovenous 
fistula adjacent to metallic fragment (arrow). Center, Intraluminal 


balloon catheter distended with radiopaque dye is seen in carotid 
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cessive bleeding. The. proximal vertebral 
artery was exposed and ligated dis 

to its origin. An intraluminal balloon cath 
eter was passed distally to the level of th 
arteriovenous fistula. Inflation of the 

loon obliterated the bruit and controlle 
the massive bleeding. The balloon was in 
flated with radiopaque dye, and its location 
at the site of the fistula was confirmed | 
diologically. The catheter was folded upo 
itself and ligated with wire suture mate- 
rial. The excess length of catheter was.am. 
putated, and the catheter was buried in a 
perivertebral location. Postoperatively the 
patient had no neurologic deficit, and no 
bruit was audible. 


Comment 


Preoperative arteriograms in. all 
four cases demonstrated that the af. 
ferent artery supplied only the fistula 
and did not contribute to cerebral 
blood flow. This provided assurance 
that obliteration of the arterial com: 
ponents of the fistula would not im- 
pair existing blood flow to the brain 
The success of this method is based on 
the assumption that the arterial seg- 
ment distal to the fistula will remain. 
permanently occluded by thrombus: t 
the level of the first major arti ia 
branch. Since none of the fis 
have recurred this assumption 
probably valid. 

In the patients with vertebral fis- 
tulae the presence of muscular 
branches in the distal artery led us to 
believe that recurrence was possible 
unless the balloon were lodged at the 


canal (arrow). Right, Postoperative carotid arteriogram does not yi- 
sualize carotid fistula (arrow). 
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actual site of fistula. In case 2, the pa- 

tient with a fistula in the unbranched 

cervical portion of the internal carot- 

id artery, “trapping” the fistula be- 

tween a distal balloon and a proximal 

arterial ligature proved to be ade- 
“quate. 

The merits of this technique over a 
direct operative approach to a verte- 
bral arteriovenous fistula is illus- 
trated by cases 1 and 4. In both pa- 
tients massive bleeding occurred 
before the fistula was obliterated by 
an intraluminal arterial balloon. 

Although their experience had not 
been reported at the time of our ini- 
.tial operative procedures, Prolo and 

' Hahbery performed what is believed 
to. be the first successful obliteration 

_ of an intracranial carotid cavernous 

+ sinus fistula by a similar technique. A 
modification of this technique in- 
-eorporating distal ligation of the in- 
ternal carotid artery was recently 
successfully used by Hosabuchi and 
Ehrenfeld in our hospital. 


i Fig 3.—Top left, Arch arteriogram (case 3) showing vertebral arteriovenous fistula (ar- 
This investigation was supported by the Mrs. row). Battom left, Injection of vertebral artery demonstrates retrograde flow in left vertebral 


Wanda Johnson Surgical Fund. artery to site of fistula. Right, Balloon catheter distended with radiopaque dye is seen pro- 
.. The report of case 4 was contributed by Robert jecting into fistula. 

J. Hays, MD, currently at Parkland Memorial 

Hospital, Dallas, and formerly a fellow in vascu- 

lar surgery at the University of California Hos- 

pital, San Francisco. 


Fig 4.—Left, Arch arteriogram (case 4) visualizes vertebral arterio- terial balloon distended with radiopaque dye seen projecting into 
“venous, fistula, Center, Injection of vertebral artery demonstrates fistula communication. 
retrograde flow in right vertebral artery into fistula. Rignt, Intra-ar- 
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program, | was aware of the 
just described by. Dr. Binkley 
resented with a patient 
ested severe proptosis, exoph- 
id a loud bruit over the right 

e head and neck. 
4-year-old woman had been struck by 
n automobile six weeks prior to the time 
she was seen by the neurologist. Dur- 
that time she complained of a peculiar 
oise: in her head, but strangely, no one 

“ever put the stethoscope on her neck. This 

_ despite the fact that for a number of years 

we have advocated the idea that one should 
ways listen to the neck before thrusting 
he cold stethoscope on a patient’s chest, 
two reasons: First, you will often pick 
. unsuspected, but important carotid le- 
gions; second, warming the stethoscope on 
the neck skins spares the patient the shock 
cold stethoscope being thrust on the 

in of the back. 
_ This patient was seen by Dr. Phillip U. 
Martinez, a neurosurgeon. I urged that he 
Dr. Binkley in consultation. For some 
n he was unable to contact him and 
alked to someone else who discouraged 

“the use of the balloon technique. We there- 

“fore followed the technique of Hamby 

wherein a carniotomy was performed, clip- 

ping the internal carotid artery just distal 
to the cavernous sinus. Following the clo- 
sure of the craniotomy wound, we exposed 

-the carotid vessels in the neck, and pre- 

- pared a segment of sternomastoid muscle 

some 8 x 30 mm in size which had been 
clipped in three places for identification. 

-This was embolized into the internal 

carotid artery and after this was done, to 

our surprise, the anesthetist could still 

“hear the bruit over the head. 

An x-ray film revealed that the clip had 
stopped at the foramen lacerum at the 
ase of the skull. I don’t know whether any 
f you have had the experience of doing 
his, but we used the common-duct Fo- 
arty catheter and retrieved the muscle 

ibolus very easily. Its size was then re- 
uced considerably anticipating that we 
would make it a little too small, and then 
perhaps ‘use a second one. 
We -embolized this segment of muscle 
and were gratified that the bruit was com- 
jletely absent. An x-ray revealed the clip 
in the proper location in the fistula. 
We tried to embolize a second muscle 
ment, but to our pleasure, I suppose I 
ould say, it stayed right where we put it 
n the ue artery, thus gare that 
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= a and emim carotid arteries to pre- 
“vent the body’s capricious revasculariza- 


tion efforts to revascularize this area. - 

Had we followed the technique of Dr. 
Binkley and Dr. Wylie, I do not think it 
would have been necessary to tave ligated 
the external carotid artery. However, we 
do consider it advisable to divide the ar- 
tery as well as ligate it proximal to the oc- 
clusion of the fistula. 

We would also recommend <uscultation 
over the head following the inflation of his 
balloon to be certain that the bruit is com- 
pletely absent, for partial obliteration of 
any arteriovenous fistula will certainly 
lead to recurrence. 

Dr. Binkley and Dr. Wylie have pre- 
sented a very simple, rapid and effective 
method for correction of a most difficult 
problem. The method removes the high ar- 
terial pressure proximal to the fistula. By 
occluding the fistula, it obstructs trouble- 
some collateral circulation. Thrombosis 
proximal and distal to the fiscula should 
reasonably prevent recurrence. 

Finally, the method preserv2s the cer- 
bral circulation as much as possible and 
has the decided advantage of making un- 
necessary a craniotomy for dis-al control. 

I would like to ask Dr. Binkley to tell us 
how much opaque material he injects or 
just how he decides when the balloon is ad- 
equately inflated. 

WisHarp S. Lorimer, JR., MD, Fort 
Worth, Tex: I wish someone had thought of 
this technique years ago. I do not know 
how many people here have been faced 
with vertebral artery laceration in its in- 
tervertebral position since it is really not a 
common injury. Our experience with such 
injuries, however, has resulted in a pro- 
longed, difficult, and bloody operative pro- 
cedure. It is surgically impossible to expose 
the artery distally to prevent back bleed- 
ing with the patient in a supine position, 
the usual position in neck exploration or in- 
jury. The injury is ordinarily sustained 
with a sharp blade and is therefore not 
necessarily extensive, but just extremely 
difficult to control. The primary purpose of 
my discussion, therefore, is te thank the 
authors for giving us this nice simple tech- 
nique and to urge everyone who may be 
faced with this dire emergency problem to 
spread the word to our colleagues and resi- 
dents who may find themselves in a similar 
situation at any time. 

Jonn Raar, MD, Portland, Ore: We have 
usually operated on patients with carotid 
or vertebral artery fistula by ligation, gen- 
erally ligating proximal and distal to the 


fistula. 


We fecentiy enon 
whom | a neuros irg 


deteriorate and: burs 
open again. oh 
Dr. Binkey: Dr. 
sented another su 
erating an arterioven 


ing muscle or foreign a 
to occlude arteriovenous 
The primary difficulty 
site of fixation of the embol 
was Dr. Wilkinson’s initi 
the carotid cavernous. 
must occlude the fistula sinc 
if the embolus were lodged 


terial could pass throug! 
ducing distal venous cel 
pulmonary embolization. In. 
Wilkinson's questions regardin 
loon catheter, a double lam: 
catheter is being developed by 
Laboratories. This catheter can 
diologic confirmation of the proj 
and inflation of the balloon, as w: 
riographic evidence of obliterati 
fistula at the initial operative p 

In reply to Dr. Raaf, expe: 
studies suggest that the ballo 
integrate within one to two y 
this in mind, Dr. Wylie and: I ha 
tioned whether a carotid cavern 
fistula should be obliterated with a balloon 
catheter alone. Since there would 
short arterial segment between 
and the ophthalmic artery, adequate 
thrombosis beyond the balloo 
would not occur. A recurrence 
from retrograde flow with disinte 
of the obstructing balloon unless 
ficient reaction about the balle 
curred to obliterate the fistu 
this reason that Hosabuchi and E 
clipped the carotid artery intra 
proximal to the ophthalmic arter: 
as occluding the fistula with a ball 
eter. The logic of this approach rests with 
you neurosurgeons in your ev 
the increased morbidity and mori 
cessitated by a craniotomy. Onl 
more experience and an adequate peri 
postoperative evaluation will it be kr 
whether balloon catheter obliterat 
will permanently occlude the carot 
ernous sinus fistola, . 
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Two complementary noninvasive tech- 
niques, carotid phonoangiography and ocu- 
_loplethysmography, were used to evaluate 
360 carotid arteries in 208 patients to deter- 
mine their diagnostic accuracy based on ar- 
-teriography. A composite diagnostic accu- 
‘acy of 86% by phonoangiography and 91% 
oculoplethysmography was achieved. 

Intraoperative flow measurements from 
- 69 operative procedures in 66 patients were 
ised to evaluate the ability of arteriography, 
honoangiography, and oculoplethysmogra- 
assess the hemodynamic significance 
f a given carotid occlusive lesion. Arteriog- 
raphy had a composite accuracy of 86% (10% 
false positives and 4% false negatives). This 
ognizes the bias introduced by surgical 
ion being based on arteriography. Pho- 
giography gave 72% accurate inter- 
ons: (9% false positives and 19% false 

s): 

0 loplethysmography was more accurate 
vith 87% correct interpretations (3% false 
sitives and 10% false negatives). 

No contraindications or significant compli- 
ons were encountered with these meth- 


nstration of the significance 
-of extracranial carotid occlusive 
. ase as a potentially remediable 
‘precursor to strokes makes its early 
etim prior to the onset of cere- 


o -aphy is the best means of demon- 
: ing the site of an occlusive le- 





d artery flow. Inherent in arteriogra- 
hy is a significant morbidity and 
‘mortality, as well as the need for ex- 
; tensive instrumentation and person- 
à  Conaequentiy, arteriography is 
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-enhance faithful. ocular pulse waveform 
recording, the entire system is flushed with 
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early detection and periodie eval- 
uation of carotid occlusive lesions. 
Two complementary noninvasive 
techniques are being presented which 
have been developed to overcome 
these deficiencies of arteriography. 
Carotid phonoangiography consisting 
of audiovisual analysis of cervical 
carotid bruit recordings permits the 
early detection of internal carotid oc- 
clusive lesions with fairly accurate as- 
sessment of the degree of stenosis. 
Further information is gained with 
use of oculoplethysmography, which 
employs corneal sensors to simulta- 
neously record bilateral ocular pulses. 
Specific variations in these ple- 
thysmograms indicate the presence 
of a hemodynamically significant in- 
ternal carotid artery occlusive lesion. 


Method 


Phonoengwography utilizes a specially 
adapted microphone applied over the cervi- 
cal carotid arteries at low, middle, and 
high levels to make audiorecordings of 
carotid Bruits which are analyzed for the 
degree of underlying carotid stenosis. 
Plastic bell-shaped microphone adapters 
provide an airtight coupling between the 
skin and the microphone cartridge. 

The microphone is hand-held over the 
cervical -carotid arteries. The patient is 
placed supine to eliminate venous mur- 
murs. Photographs of the recorded wave- 
forms are made directly at the time of 
recording or later from magnetic tape. For 
ease of comparison, multiple exposures are 
generally used to display the three posi- 
tional recordings from the same side of the 
neck on a single photograph. 

Oculoplethysmography entails the use of 
small transparent semihemispherical plas- 
tic corneal cups of 12 mm diameter. Warm 
normal saline is used as a fluid medium for 
transmission of the retinal artery pulse 
waves for electronic amplification and 
recording (Fig 1). The pressure amplifiers 
and recording system have a combined fre- 
quency response in excess of 200 hertz. To 


carbon dioxide prior to filling it with saline 
to reduce the potential for air bubbles. © ss. 

The patient sits leaning slightly forward © = 
with the head and chin resting on a. sup- 
port while focusing on a point light source 
to minimize involuntary eye movements... 
(Although somewhat more difficult, non- - 
ambulatory patients are examined in the _ 
supine position.) The corneal cup is filled: 
with saline so that a bubble free appli- 
cation is easily achieved as it is gently” 
placed on the anesthetized cornea and suc- °. 
tion of 40 to 45 mm Hg is applied to main- 
tain it in position. Once the cups are in 
place and suction equalized between the 
two eyes, a closed system is established: 
from the eye to the pressure transducer. 
Use of a low displacement system min- 
imizes dampening of the pulse waveform 
by variations in characteristics of the |. 
globe. The pulse wave is a manifestation of © 
the negative pressure exerted when. the .. 
cornea is withdrawn from the cup as. the 
globe expands with each arterial pulse. 
The pulse waveforms varying from 1 to 6. 
mm Hg in different patients are recorded 
at a vertical sensitivity of 2.5 cm/mm. Hg: 
with a chart speed of 100 mm/sec. Bilat- 
eral ocular pulses are recorded simulta- 
neously and the differential between the. 
two pulses is electronically extracted to. 
emphasize the variance between the two 
eyes. Electrocardiogram and ear pulse tim- 
ings relative to the ocular pulses are being 
evaluated to further aid in the diagnosis of 
bilateral carotid artery disease. ee 

Arteriography is accomplished by transe 
femoral arch, retrograde brachial, or 
percutaneous carotid arteriograms..The 
present technique utilizes four-vessel arte- 
riographic visualization. 

Intraoperative blood flow and pressure... 
measurements are recorded before and af-.. 
ter endarterectomy to assess the he. 
modynamic significance of each ocelusive 
lesion submitted to surgery. Pre 
endarterectomy pressures are recorded. 
proximal and distal to the occlusive lesió 
Internal carotid blood flow is measured 
with use of an electromagnetic flowmeter. 
with the probe applied either proximally - 
on the common carotid with the external 
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Fig 1.—Instrumentation for oculoplethysmography showing closed system “rom corneal 


‘Cups to pressure transducers, saline reservoir, warming coils, and suction column. 


Interpretation 


Carotid phonoangiographic record- 
ings are evaluated in terms of the 
lative amplitude and duration of 
e bruit waveforms with respect to 

the first and second heart sounds (Fig 
: 3). Empirical correlation of the 
‘bruit patterns with the arterio- 
“graphically demonstrated occlusive 
-lesions has produced subjective crite- 
ria for estimating the percent ste- 
“nosis produced by a given lesion.’ The 
low recording taken at the base of the 
neck detects bruits radiating up from 


terms of delay in trans- 
m, reduction in amplitude, and 


anacrotic slope of one pulse relative 
to the other is indicative of signifi- 
cant proximal arterial occlusive dis- 
ease. A true delay is most readily con- 
firmed by the differential tracing. A 
reduction in the amplitude of one 
pulse relative to the other of one third 
or greater is also fairly diagnostic of 
significant occlusive disease. How- 
ever, to be significant it is generally 
associated with some delay in pulse 
wave transmission. 

Amplitude reduction w:thout delay 
is usually indicative of oealar arterial 
disease or faulty calibration and/or 
technique. Bilateral stenosis or occlu- 
sions of approximately equal hemo- 
dynamic significance are much more 
difficult to detect by scculoplethys- 
mography but may be revealed by the 
rounded nature of the ocular pulse 
waveforms. 

Interpretations of phonoangiog- 
raphy and oculoplethysmography are 
made without prior knowledge of 


225 women with 1% less thai 
37% between 50 and 65, an 
Assessment of ‘the reliabili 


Mna I without sign! 
terval change in bruit character: 
clinical symptomatology. This grow: 
cludes some patients who have } 
eral surgery prior to ocu 
phy. These patients are evalucted 
reference to the unoperated 

Of greatest interest: and clinical 
cance are 66 patients on who 
operative flow and pressure mi 
have been made to evaluate the 
accuracy of phonoangiography an 
plethysmography. ; 

Patients with cerebral vaseul: 
ciency symptoms or hemodyna 
nificant stenosis are further é 
arteriography. Presently, pa! 
asymptomatic carotid bruits cor 
hemodynamically insignifica 
phonoangiography and. oculo’ 
raphy are being followed P ; 
these tests. 

Patients are selected for su 
basis of the arteriographic 
strated stenotic lesions. or u 
plaques serving as the source ‘of ce 
emboli. : 


Results 


A total of 869 oculoplet 
graphic studies have been 
on 501 patients with only 
tients manifesting sufficie f 


No contraindications have } 
countered for the performar 
ther carotid phonoangiog 
oculoplethysmography. 


graphic stenosis is eee S 
centage reduction. in lumen 


that standard radiographie 
terpretation _ usuall 


clinical symptoms or the =esults of far . plair 








ered as significant rather than the 
commonly accepted 50%.*" 
’. Arteriographic © Comparisons.—The 
-accuracy of phonoangiography and 
= geuloplethysmography based on their 
ability to detect a 40% or greater de- 
gree of stenosis measured from arte- 
_riograms is depicted in Table 1. For 
purposes of statistical analysis, each 
carotid artery is evaluated indepen- 
dent of the opposite side. 
Phonoangiography has a relatively 
“small number of false positive inter- 
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pretations which emphasizes that the 
detection əf a cervical carotid bruit is 
highly significant in detecting extra- 
cranial carotid occlusive disease.*** 
The audiovisual analysis of bruits en- 
hances this capability in that five of 
18 of the false positives are approach- 
ing hemodynamic significance with 
30% to 89% stenosis. Phonoangiog- 
raphy gives progressive objective 
evaluation: of such lesions. 

Sixteen totally occluded internal 
carotid arteries not readily detected 


» 
Fig 2.—Top left, Arteriogram illustrating absence of extracranial 
carotid occlusive disease with associated normal right (top right) 
and left (bottom left) phonoangiograms with absence of bruits at all 
positions. Bottom right, Normal oculoplethysmogram shows no 
pulse wave transmission delay or amplitude reduction as confirmed 
by flat differential trace. R signifies right; L, left; D, differential. 


by standard carotid auscultation were 
correctly identified by visual analy- 
sis of carotid phonoangiograms, How- 
ever, of the 31 false negative inter- 
pretations, 14 were total occlusions 
for which audiovisual bruit analysis 
has recognized limitations. Of the re- 
maining 17, four have stenosis of 80% 
or greater without sufficient flow to 
produce an audible bruit. Five of the 
stenotic arteries undetected by pho- 
noangiography were contralateral to. 
dominant lesions which were detected 
by this technique. All of the remain- 
ing eight lesions measured as greater 
than 40% stenosis by arteriography 
but diagnosed as nonsignificant by 
phonoangiography revealed a bruit, 
the significance of which was under- 
estimated. These eight lesions under- 
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went surgical correction, but only 
four showed flow improvement fol- 


lowing removal of the stenotic 
plaque. 
Oculoplethysmography demon- 


strates even further diagnostic ac- 
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curacy with only nine cf 260 (3%) 
arteries improperly diagnosed as hav- 
ing significant occlusive lesions. This 
makes the detection of an extracra- 
nial carotid occlusive lesion by this 
method more significant than by 







Fig 3.—Top left, Arteriogram illustrating significant left internal 
carotid stenosis. Phonoangiograms show no bruit on the right (top 
right) and a marked teft bifurcational bruit (bottom left). Bottom 
right, Iculoplethysmogram shows striking delay of left ocular pulse 
confirmed by characteristic deflection of differential pulse. R signi- 
fies right; L, left; D, differential. 


phonoangiography alone. 

Of the 24 arteries with significant 
occlusive lesions undetected by oculo- 
plethysmography, ten arteries repre- 
sent five patients with bilateral total 
occlusions. Five of the remaining 14 
false negatives were masked by more 
occlusive contralateral lesions which 
were readily diagnosed by oculo- 
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~-Predictive value of arteriography based on intraoperative flow measurements. 


He ography. Of further note, 

the remaining nine false negatives 
nsidered to be insignificant by 
plethysmography were sub- 
mitted to surgery, and only four were 
demonstrated to be hemodynamically 


ificance..of.an arteriographically 
emonstrated lesion. The preopera- 


of flow. reduction determined by 

tive internal carotid artery 

flow rements (Fig 4 through 6). 
The percent of flow reduction is de- 
by comparing the reduced (pre- 


65 ml/min which is increased to 100 
ml/min postoperatively is considered 
to have been 35% reduced from the 
potential or normal flow. 

Significance of a stenotic lesion by 
arteriography in Fig 4 is expressed 
only in terms of 40% or greater reduc- 
tion of internal diameter of the ar- 
tery. Ulcerated plaques producing 
cerebral emboli explain the presence 
of 17 patients who were operated on 
for lesions with less than 40% ste- 
nosis. It is recognized that the tech- 
niques being presented cannot detect 
such ulcerated plaques except, per- 
haps, on the basis of detecting turbu- 
lent flow. manifested as a carotid 
bruit. 

The aceuracy of phonoangiography 
for predicting the presence of a 
hemodynamically significant under- 
lying stenotic lesion is shown in Fig 
5. This graph emphasizes the limita- 


tion of phonoangiography for detect- 


raphy or arteriography in deter- 
mining the lack of hemodynamie sig- 
nificance of a given occlusive lesion. 
It has been our experience that oculo- 
plethysmography is generally more 
reliable than arteriography in deter- ` 
mining the hemodynamic signif- 
cance of occlusive lesions such as: fi- 
bromuscular hyperplasia and kinks. 


As noted in Fig 4 through 6, an ape- i 


parent hemodynamic division be- 
tween significant and insignificant 
interpretations by all of these testing 
methods is observed at 20% reduction: 
in internal carotid artery flow mea- 
sured at the time of surgery. This 20 
reduction in flow correlates well with: 
40% stenosis by arteriography. on 
Tables 2 through 4 give the com-— 

parative accuracy of these tests in de- 
termining the hemodynamic signifi- 
cance of occlusive lesions based on 
20% flow reduction or greater. All pa- 
tients undergoing surgery have arte- 
riographically demonstrated lesions 
which biases the diagnostic accuracy 
in favor of arteriography. However, 
the presence of a stenotic lesion con- - 
sidered significant by arteriography 
does not necessarily ensure its. he- 


modynamic significance as demon- 


strated by seven of 21 (83%) false 


positive interpretations by arteriog- a 


raphy.’ Similarly, in Table 3, six of 21 
(29%) were misinterpreted as being’ 
clinically significant by phonoang 

ography. Also the false negative 
percentage, 13 of 48 (29%) were. suf- 
ficiently high to render phonoangio- 


graphy useful as an adjunct rather o 
than a definitive test for assessment. °. 


of hemodynamic significance. 

In contrast to arteriography and 
phonoangiography, oculoplethysmo 
raphy demonstrates excellent correla- 
tion between reduction in flow: an 
positive interpretations, as shown 
Table 4. One of the two false positives 














a: 


Comment | 


+o o ae 
ogee? i 
ae ae 
Ps 

S 

OS 

ty E 


b, 

>, 
©, 
oo) 


Many different technique 
been developed for the nonir 
evaluation of extracranial carcth 
clusive disease.“ All have bee 
with varying degrees of success 
development of a simple, safe, and 
liable technique to. detect: as 
assess the hemodynamic signifi 
of an extracranial carotid occlusive 
sion is highly desirable in manag 
occlusive extracranial vascular | 
ease. The present study prése 
complementary diagnostic test: 
render this goal feasible. Thase te 
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S05: the need for arteriography de 
posod inherent risks. 


The clinical evaluation of e 
cranial carotid stenosis by bruit 
ysis has been commonly employe 
the detection and evaluation | 
tients with cerebral vascular 
ciency. An audiovisual analysi 
wa Percent Reduction of Internal Carotid Flow bruit recordings has been prey 
; $ Fig 5.—Predictive value of phonoangiography based on intraoperative flow measure- reported. This technique impr Eğ 
; ments. standard clinical auscultation 
Fig 6.—Predictive value of oculoplethysmography based on intraoperative flow measure- carotid bruits by utilizing a 
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ternal carotid occlusive lesion becaus 
of variations in collateral flow. 





fs ) : g 
ses ieee reset trary to other studies," we | 
Kod Kook Sete: found the relative timing of 





simultaneously recorced ocular 
to be more diagnostic than the 
tion in ocular pulse amplitu 
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: Less than 40% CUR 
v byarteriography: 260- 
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: 20% or greater 
-Mow reduction 48 

















20% or greater 
flow reduction 48 














Less than 20% 
flow reduction 21 
% or greater 
flow reduction 48 











tecting underlying proximal internal 
artery lesions. Patterson, uti- 
izing human subjects, also found 
oor correlation between internal 
id stenosis and reduction in am- 
litude of ocular pulses.” As has 
een previously reported, reduction in 
mplitude can occur immediately fol- 
wing acute carotid occlusion prior to 
he stabilization of collateral flow.’ 
er; we have found this reduc- 
‘amplitude is characteristically 
ted with a significant delay in 
ave velocity on the affected 
imultaneous bilateral record- 
ngs help detect differences in pulse 
ansmission time. Of possibly 
ater diagnostic importance is 
fferential between the ocular 

t 1 accentuates the signifi- 
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Significant _ 






242 (93%) 













31 (31%) 





Table 2.—Accuracy of Arteriography in 
Determining Hemodynamic Sigaificance 


insignificant by 





~ Table 3.—Accuracy of Carotid Phonoangiography in 
Determining Hemodynamic Significance 


Insignificant by 
Phonoangiography 


15 (71%) 












13 (27%) 


Table 4.——-Accuracy of Oculoplethysmegraphy in 
Determining Hemodynamic Significance 


Insignificant by 
No. Oculoplethysmography: 


19 (90%) 





7 (14%) 





| ences: s between the two ocu- ; 








by cant by 
Phonoasgi-  Oculopleth- 


ography -ysmography ysmography “| 


18 (7%) 251(07%) 9 (3%) 


69 (69%) 24 (24%) 76(76%) 





Significant by 


Arteriography Arteriography 








14 (67%) 





7 (33%) 












3 (6%) 45 (94%) 






Significant by 
Phonoangiography 






6 (29%) 





35 (73%) 






























Significant by 
Oculoplethysmography 


2 (10%) 
41 (86%) 


raphy and cculoplethysmography is 
demonstrated by the results of the 
operative series (Fig 5 and 6). These 
studies have an advantage over arte- 
riography in (1) assessing the he- 
modynamic significance of occlusive 
lesions such as fibromuscular hyper- 
plasia and kinks which do not have a 
single area of stenosis; (2) facilitating 
periodic evaluation of asymptomatic 
bruits or suspected extracranial ca- 
rotid occlusive disease; and (3) provid- 
ing an objective method of assessing 
the postoperative success in reestab- 
lishing cerebral blood flow. It should 
be pointed out that these studies do 
not supplant arteriography, but are 
complementary to that procedure. It 
is felt that arteriography is still the 
ultimate diagnostic test to define the 


site of potential surgically remediable 
~ > Jesions. However. arteriography may 
= be deferred if the absence of be 





| -jected that with uffi ient experience o 


< Oculopleth- 


abnormalities. ae 





m gr ficance is ‘demon _ 
stra ed by these techniques. It is. pro- y 





in use of these tests, surgery for some 
arteriographically demonstrated ste- _ 
notie lesions may be deferred if 
lack of hemodynamic significance can 
be confirmed. EE, 
It has been pointed out that the ae 
deficiency of phonoangiography in’ 
detecting total or near total occlu «i 
sions has been largely remedied by 
oculoplethysmography which is de- 
pendent on delay in pulse wave trans- j 
mission. Conversely, phonoangiogra- 
phy is more sensitive in detecting 
lesser degrees of stenosis associated = 
with minimal reduction in flows, o 
Oculoplethysmography is also defie 
cient in detecting and evaluating 
bilateral equally hemodynamically 
significant lesions which produce 
symmetrical pulse waveforms with- 
out demonstrable delays in pulse | 
wave velocity. This is largely compen- 
sated by phonoangiography which is. 
more sensitive for those patients with 
bilateral symmetrical disease. Since. 
the degree of stenosis is rarely sym 
metrical, it is usually possible by 
oculoplethysmographic techniques tc 
render a diagnosis of significant ste- 
nosis on the side of greater flew 1 
duction in the presence of bilateral 
internal carotid artery occlusive dis- 
ease. It is anticipated that neither 
technique will be able to detect the 
presence of underlying ulcerative 
plaques producing cerebral emboli. 
Only arteriography can actually dem- 
onstrate such lesions in the highly 
symptomatic patient. 
Patient acceptability of these 
studies has been universal and repeat 
studies are uniformly acceptable to. 
the patient. Their simplicity is exem- 
plified by the performance of these 
studies by paramedical . personne 
with only the final recordings requir. 
ing professional interpretation. Ni 
contraindications have been encoun 
tered. ee 
Successful studies have been car- 
ried out on patients with glaucoma, 
cataracts, repaired detached retinas, _ 
and on comatose patients. The effec 











































tiveness of oculoplethysmography is i 


not impaired by. nonvaseular ocular 





ir to the onset of neurological defi- 

“it. In view of the small percentage of 

false positives achieved by these 

ests, a positive diagnosis is a clini- 

cally significant finding and merits 
consideration for arteriography. 


Conclusion 


T clinical series demonstrates 
he diagnostic accuracy of carotid 
phonoangiography and oculoplethys- 
mography for the detection and eval- 
uation of the hemodynamic signifi- 
= eance of extracranial carotid occlusive 
-disease based upon arteriography and 
‘upon intraoperative flow and pressure 
easurements. It is our opinion that 
prrelation with intraoperative flow 
and pressure measurements repre- 
sents the best assessment of the diag- 
nostic accuracy of any noninvasive 
technique used for evaluating impair- 
of internal carotid artery flow. 
safety, simplicity, reliability, and 

ent acceptability of the tech- 
niques being presented have been 
well documented. These techniques 
-have also demonstrated great poten- 
tial for long-term evaluation and 


` This investigation was supported by a grant 

-from the John A. Hartford Foundation. 
“Photographie technical assistance was pro- 
vided by Tom Burke and George Ball. 
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Discussior 


Wes.ey S. Moore, MD. San Francisco: 
Dr. Kartchner and his col:eagues have de- 
scribed an elegant, noninvasive technique 
for documenting the presence of a high 
grade stenosis in the carotid artery. 

I want to make two points. The first re- 
lates to the pathogenetic mechanism re- 
sponsible for producing symptoms in asso- 
ciation with carotid artery disease, and the 
second point relates to the significance of 
an asymptomatic carotid stenosis. 

The presence of a stenosis alone is not as 
important as the condition of the plaque. A 
rough or ulcerated lesion can be a source of 
clot, platelet aggregate, or atherosclerotic 
debris which may break free and embolize 
to the brain. These ulcerated lesions may 
be associated with sterotic lesions or they 
may occur in a minimal plaque that does 
not encroach upon the arterial lumen, re- 
duce blood flow, or produce turbulence. 
Therefore, I would like to express some 
caution in using this technique as the sole 
method for evaluatirg symptomatic pa- 
tients. Patients whe have symptoms of 
transient cerebral ischemia, particularly 
those having hemispheric attacks should 
routinely undergo angiography to docu- 
ment the presence of ulcerated lesions, re- 
gardless of whether. or not a stenosis is 
present. In our series of patients. with 
documented ulcerative lesions of the ca- 
rotid artery, in bsence of stenosis, 


only 15% hada bruit by any- ethod that 


ruits : 


9. Del et al: Endarterectomy for - 
atherosclerotic lesions of the carotid ar- 


eurology 


lence. to. register as Th 
symptomatic, nonstenotic, ulcerative 
will be missed unless arteriography is 
tinely employed. oar 

I believe that Dr. Kartchner’s 
has its greatest applicability a 
screening technique for p: 
at risk for complications of té 
lar disease but who are not yet 
matic. However, we need. to hav 
data on the indications for ope 
asymptomatic, stenotic lesions. 
the surgeon believes that removal 
grade stenosis in the carotid’ sy 
reasonable thing to do sinee, 
time, these lesions will go on | 
However, not every patient w 
occlusion of the carotid artery: 
rologic sequelae as a result of * 

We have all had the experience of 
patients who have had asymptoma‘ 
clusion of the carotid artery. These 
niques may be of value in 

swer this question since they wi 

us with the opportunity to identify. 
tomatic patients with high-gra 

in the carotid artery so that th 
followed and the natural histo 
mined. 

Dr. KARTCHNER: | think Dr. M 
brought out some very relevant points 
would recognize also that those patie 
who have had embolic episodes 
grossly symptomatic certaitily sh 
arteriography. Indeed, we think arter 
raphy still constitutes the ultimate m 
of assessing the site of stenosis a 
demonstrating total internal caro: 
sions. 

I would point out that there are 
tients who have nonstenctic lesions: wh 


bruit. Also, this study presents p 
who have been operated on for s 
matie lesions. on 
We do feel, though, that thi 
offers a great deal of proraise for follo 
and long-term evaluation of 
matic bruit which represents 
enigma for all of us carrying o 
of surgery. cae 
Again we think that in view o 
tively small number of false | 
in our series by oculeple! 
this presents a potential fo 


- buton direct q 
_. symptomato 
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of the Lower Extre m 


Pathogenesis and Surgical Tre 
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Eighty-nine patients with chronic venous 
insufficiency of the lower extremity under- 
went an extensive subfascial ligation of com- 
municating veins. Eleven patients (13.4%) 
had an unsatisfactory result. the remainder 
improved. Contrary to belie? by some, our 
patients who developed stasis phenomena 
and ulceration upon long-standing varicose 
veins did in fact have incompetent communi- 
cating veins. These patients for the most 
part had normal deep veins. Patients who 
developed stasis phenomena and ulceration 
subsequent to deep thrombophlebitis had in- 
competent communicating veins and also a 
high incidence of deep vein abnormalities. A 
high incidence of failure of operative treat- 
ment among patients with fibrous iliac and 
femoral vein occlusion made us regard this 
finding as a contraindication to surgical 
treatment. 


F” the past nine years we have 
used an extensive subfascial li- 
gation of perforating veins procedure 
in the treatment of chronic venous in- 
sufficiency of the ləwer extremity. 
This report reviews our experience 
with the surgical treztment of 89 pa- 
tients suffering from chronic venous 
insufficiency of the ower extremity 
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and our observations on` 
genesis of this condition. 


Materials and Methods 


The 89 patients reported 
opeated on during the seven 
1964 to 1970. All patients op 
ing this time are included i 
They include 65 women and 24. 
ing in age from 25 to 75 years, 

Inquiry into the onset of the 
vealed that the gradual appeai 
varicose veins was the first symp 
patients. Progression to ulce tion 
stasis phenomena in these pa 
accompanied by any event that ¢ 
terpreted as a deep phlebitis. Tw 
tients gave a history of 
and/or fraeture of the lower 
the initial event, anise 


onset of phlebitis and vari 
not be separated, andin 


were considered to be faili re 
tive treatment. Previous surgery 


of varicose veins (31 pati 
ing of ulcers (two patient 
gation of perforating v 





- malities consisted of occlusion, absent — 


valves, and dilatation and tortuosity, 


` ‘The procedure used in the surgical treat-. 


-ment of these patients evolved from oper- 

-ations described by Homans,’ Linton,’ and 

‘Cockett:? The exact procedure used was de- 

ribed by Sarjeant.: The operation con- 

ts of an extensive subfascial ligation of 

perforating: veins below the knee carried 

out through a long medial incision, begin- 

ning between the medial malleolus and tu- 

sity of the os calcis and extending to 

th popliteal fossa. Beneath the deep fas- 

flaps are raised to the medial border of 

he tibia and to the lateral surface of the 

fibula. Perforating veins related to the pos- 

terior tibial, peroneal and gastrocnemius- 

goleal veins are ligated. Ligation and strip- 

ing of the long and short saphenous veins 

is carried out if not previously done, or if 

ecurrent varices related to these veins 

It is our policy to bring any ulcers 

sent to a healed or near-healed state 

ior to operation. Postoperatively the pa- 

ents: rest in bed with leg elevation until 

nd is healed, the minimum time 

g seven to ten days. Seventy-six pa- 

is had the procedure performed on one 

and 18 had bilateral procedures, staged 

t two patients, Postoperatively the 

tients were assessed at a follow-up 

clinic, by correspondence with private 

sractitioners, or by a questionnaire sent to 

he patients. We were able to obtain fol- 
low-up data in 82 of 89 patients. 


Results and Comment 


«> Pathogenesis.—The clinical and veno- 
graphic data in these patients with 
venous insufficiency of the lower ex- 
remity suggest that we are dealing 
with two etiologic groups. In group 1 
venous insufficiency often progress- 
ng to ulceration follows the appear- 
ce of long-standing varicose veins 
the leg? Contrary to widely 
eld belief® these patients do have di- 
and incompetent communicat- 


conicating veins in the leg. 

of these 46 had deep vein 

es in addition. In group 2 
venous insufficiency state 

ps lowing deep thrombophle- 
r a severe fracture of the lower 


emity. In 17 such patients with 
ograms available, all were found — 
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tuoslty. Tia. division of patients into | 
two etidlogic groups is not new asthe — 


basic distinction goes back to. Ho- 
mans' ia 1916. In our patients veno- 
grams im both groups demonstrated 
incompetent communicating veins. 
The venographic point of distinction 
between the two groups was a much 
higher incidence of deep vein abnor- 
malities in those patients whose dis- 
ease started with thrombophlebitis or 
fracture. The evidence suggests that 
in group 1 signs of venous insuffi- 
ciency and radiologic evidence of per- 
forator incompetence develop as a re- 
sult of the varicose process spreading 
into the communicating system, or of 
superficial phlebitis spreading into 
the commanicating system. In group 
2 the deep and communicating veins 
and their valves are damaged by a 
deep thrombophlebitis with the sub- 
sequent development of stasis phe- 
nomena in the leg. It is difficult to 
quantitate venous insufficiency; how- 
ever, one is left with the impression 
that the stasis process is much more 
severe in group 2 patients. 

Operative Results.-There were no 
hospital deaths in 89 patients. The 
most frequent postoperative compli- 
cation was wound infection occurring 
in 12 of 102 legs operated. Wound 
infection was accompanied by skin 
sloughing requiring a graft in three 
patients. Surprisingly, thromboem- 
bolic complications were rare in this 
group of patients. One patient devel- 
oped a deep thrombophlebitis in the 
operated leg. and one patient had a 
pulmonary embolus from a clinically 
silent site. 

In assessing the results of oper- 
ative treatment, follow-up data were 
obtained in 82 patients, 3 to 84 
months postoperative (average, 38.7 
months). The result was considered 
satisfactory if the patient had no fur- 
ther ulceration, had required no fur- 
ther hospitalization, and had noted a 
slow improvement in the condition of 
the skin of the leg. The result was 
considered unsatisfactory if any of 


the above criteria were not met. Sev- 
enty one patien! were considered to ; 


-the result as the p r 
-factory results were 36. 


operative on the average, whereas the 
patients with unsatisfactory results _ 


were 52.5 months postoperative (aver- < : 


age). 


as “treatment failures” in a search 
for the reasons for failure gave the 
following data. Four of the 11 failures 
had actual fibrous occlusion of the 
iliac and femoral veins. Although one 


patient with good results also had ac- 


tual femoral vein occlusion as a result 
of organized thrombus, the high inci- 
dence of iliac and femoral vein occlu- 
sion among the poor-result patients. 
makes us regard this finding as a: 
relative contraindication to surgery. 
Two of the 11 treatment failures had — 
postoperative venograms showing in- 
competent perforators that were 
probably missed at the first oper- 
ation. One of these patients was re- 
operated with a satisfactory result 12 
months after the second operation. In: 
the remaining five treatment fail- 
ures, sufficient data to explain the 
poor result are lacking. 

The results obtained with subfas-. 
cial ligation in this series of patients 
are equivalent to those reported in 


several recent series.“ The patients. 


in this series have been encouraged to 
wear supportive stockings in the fol- 
low-up period and most have done so. 
We have noted that stasis changes in 
the lower extremity are reversible in 
many patients and have observed de- 
creases in skin pigmentation and 
growth of leg hair in some patients 
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Discussion 


Dr Witusams: Dr. Thurston has shown 
us that the majority of patients with local 
venous hypertension due to a number of 
incompetent perforating veins in the calf 
do well after subfascial ligation, as the ef- 

ciency of the calf pump is restored. But if 

e deep veins are damaged, then the re- 
1 ts are poor. 
l is also a small group of patients 
gional venous hypertension from an 
occlusion of the iliac vein that are not im- 
‘ed by subfascial ligation, and it is im- 
int. to avoid subjecting them to this 
tion. 
proximal venous block may be sus- 
clinically if there is a history of 
claudication, if the swelling in- 


urgical treatment of. 


: tephlebitie ulcer. Arch 
wa 


The ascending venogram can be mis- 
leading. It usually fails to demonstrate 
blocked veins above the groin because at. 


this level the dye is too dilute. To demon- 
strate the iliac veins, we must do a femoral 
venogram. 

We have seen a femoral venegram which 
shows a narrowed and somewhat irregular 
iliac vein ending up in a complete block at 
the point at which the common iliac vein is 
crossed by the right commor iliac artery. 
This is probably the most common site for 
an occlusion of a major proximal leg vein. 

Unfortunately, the treatment of this 
condition is unsatisfactory. The various 
conservative measures, of course, help. En- 
dovenectomy is difficult and disappointing. 

A simple venous bypass made by swing- 
ing the opposite long sephenous vein 
across the abdomen on to the femoral vein 
does seem to give some relief to the symp- 
tom of venous claudication, but in spite of 
all this, some of these patients end up 
much more comfortable with amputation. 

Victor M. BernHarp, MD, Milwaukee: 


staff. The majority of the uve: 
sufficiency problems that wa 
ripheral vascular clinics‘are a 
glect. This is frequently th 
patient, but is probably mo 
due to failure of physicians 
preventive measures after a patie 
ers from an episode of phlebitis. 
Dr. Tourston: I might say tha 
leg ulcers are like duodenal ulcers 
we only consider patients for sur 
they have had a good trial of 
treatment. However, as we 
fidence with the procedure, a 
predict which patients. 
sults, I think that we are b 
liberal in our indications for 
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ding bowel infections, peritonitis 
____ pyelonephritis, cholecystitis, _ 
_ prostatitis, cellulitis, abscesses, 
a and wounds oy 


WHEN CAUSED BY SUSCEPTIBLE* STRAINS OF THESE ORGANISMS | 

Klebsiella pneumoniae,' Enterobacter aerogenes, Escherichia coli, Bacteroides 

< *Many strains of bacteria have been shown to be resistant to tetracyclines. These include strainsof. 

: > Streptococci, pneumococci, and many gram-negative organisms. Therefore, culture and sensitivity testing 

nes are advisable to determine the susceptibility of the i afecting organism to doxycycline. 
tRespiratory and urinary infections. 















„Studies to date have indicated tha 
vibramycin at the usual recommende 
_ doses does not lead to excessive — 
accumulation of the antibiotic in patient: 
- with renal impairment 
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_ following recommended dosage 
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_Vibramycin® Hyclate (doxycycline hyclate) and 

Vibramycin® Hyclate LV. (doxycycline hyclate for injection} 

-BRIEF SUMMARY 

Contraindicated: In persons hypersensitive to any of the tetracy- 


nes: 

‘Warnings: Use of tetracyclines during the last half of pregnancy, in- 
ancy and childhood to the age of 8 years may cause permanent 
liscoloration of developing teeth. This is more commor during 
long-term use of the tetracyclines but has been observed following 
peated short-term courses. Enamel hypoplasia has also Deen re- 
orted. Thus, tetracyclines should not be used in this age group un- 
fess other drugs are not likely to be effective or are contrairdicated. 
ndividuals receiving tetracycline antibiotics should be advised that 
rect ‘sunlight or ultraviolet light can cause photosensitivity reac- 
Hons. If these reactions (exaggerated sunburn) occur, discontinue 
herapy. Doxycycline forms a stable calcium complex in any bone- 
forming tissue. Fibula growth has been decreased in prematures 
given: oral tetracyclines 25 mg./kg. q. 6 h., but this reaction-was re- 
-versible when the drug was discontinued. 
“<The antianabolic action of the tetracyclines may cause an in- 
Grease in BUN. Studies to date indicate that this does not occur 
tọ a significant degree with the use of Vibramycin in patients with 
“impaired renal function. 
Vibramycin Intravenous has not been studied in pregnant pa- 
“tients. It should not be used in pregnant women unless, in the judg- 
“ment of the physician, it is essential for the welfare of the patient. 
Animal studies indicate that tetracyclines cross the placenia, are 
“found in tetal tissues and can have toxic effects on the devetoping 
fetus; Evidence of embryotoxicity has also been noted in animals 
treated. early in pregnancy. 
= The-ouse of Vibramycin Intravenous in children under 8 years is 
“not recommended because safe conditions for its use have not 
been established. 
‘Tetracyclines are present in the milk of lactating women who are 
taking a drug in this class. 
‘Precautions: Overgrowth of nonsusceptible organisms may occur, 
ncluding fungi. If such superinfections are encountered, discon- 
inue Vibramycin and institute appropriate therapy. 
In venereal disease when coexistent syphilis is suspected, axdark- 
field examination should be done before initiating therapy. Conduct 
monthly serological tests for at least 4 months. 
Because tetracyclines depress plasma prothrombin activity, pa- 
ents on anticoagulant therapy may require downward adjustment 
their anticoagulant dosage. 
-In long-term therapy, conduct periodic laboratory evaluaticn of 
organ systems, including hematopoietic, renal and hepatic. 
Treat all Group A beta-hemolytic streptococcal infections for at 
least.10 days. 
Avoid giving doxycycline with penicillin because of possible inter- 
erence with penicillin activity. 
Antacids containing aluminum, calcium, or magnesium impair 
‘ption and should: not be given concomitantly to patients taking 
oral Vibramycin. 

dverse Reactions: Anorexia, nausea, vomiting, diarrhea, glossitis, 























fori j riii Equivalent to 100 mg. doxycycline 
with 480 mg. ascorbic acid 


The once-a-day intravenous antibiotic 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subsequent 
daily dosage is 100 to 200 mg. depending upon the severity of infection, 
with 200 mg. administered in one or two infusions. 
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dysphagia, enterocolitis, inflammatory lesions (with monilial over- 
growth) in the anogenital region, maculopapular and erythematous — 
rashes, exfoliative dermatitis, photosensitivity, urticaria, angio- 
neurotic edema, anaphylaxis, anaphylactoid purpura, pericarditis, 
exacerbation of systemic lupus erythematosus, hemolytic anemia, 
thrombocytopenia, neutropenia and eosinophilia have been. re- 
ported. Prolonged administration of tetracyclines may produce 
brown-black microscopic discoloration of thyroid glands. No ab-- 
normalities of thyroid function studies are known to occur, Bulging 
fontanels have been reported in young infants on therapeutic dos- 
age but disappeared when the drug was discontinued. A dose- 
related rise in BUN has been reported. 

Orai Adult and Children’s Dosages: See the Vibramycin Oral pack- 
age insert for recommended dosage schedules for adults and 
children. 

Intravenous Dosage and Administration: Note: Rapid administration 
is to be avoided. Parenteral therapy is indicated only when oral. 
therapy is not indicated. Oral therapy should be instituted as soon’: 
as possible. If intravenous therapy is given over prolonged periods 
of time, thrombophlebitis may result. 

The usual dosage and frequency of administration of Vibramycin:: i> 
I.V. (100-200 mg./day) differs from that of the other tetracyclines 
(1-2 Gm./day). Exceeding the recommended dosage may result in: 
an increased incidence of side effects. f 

Studies to date have indicated that Vibramycin, at the usual recs > 
ommended doses, does not lead to excessive accumulation of the 
antibiotic in patients with renal impairment. 

Intravenous Adult Dosage: The usual dosage of Vibramycin I.V, is 
200 mg. on the first day of treatment administered in one or two in- 
fusions. Subsequent daily dosage is 100 to 200 mg. depending on 
the severity of infection, with 200 mg. administered in one or two: 
infusions. 
in the treatment of primary and secondary syphilis, the recom 
mended dosage is 300 mg. daily for at least 10 days. , 
intravenous Children's Dosage: The recommended dosage schedule ... 
for children weighing 100 pounds or less is 2 mg./Ib. of body weight 
on the first day of treatment, administered in one or two infusions. 
Subsequent daily dosage is 1 to 2 mg./ib. of body weight given as 
one or two infusions, depending on the severity of the infection. For 
children over 100 pounds the usual adult dose should be used. (See 
“Warning” Section for Usage in Children.) 
General: The duration of infusion may vary with the dose (100 to 
200 mg. per day), but is usually one to four hours, A recommended 
minimum infusion time for 100 mg. of a 0.5 mg./mi. solution is one’ 
hour. Desired concentrations of the final solution should be 0.2 
mg./mi. to 0.5 mg./mi. Concentrations below 0.1 mg./ mi. or aboy 
1.0 mg./mi. are not recommended. Therapy should be continued fo 
at least 24-48 hours after symptoms and fever have subsided. Thi 
therapeutic antibacterial serum activity will usually persist for 24 
hours following recommended dosage. Set 

Intravenous solutions should not be injected intramuscularly” nor 
subcutaneously. Caution. should be taken to avoid the inadvertent 
introduction of the intravenous solution into the adjacent soft tissue. 
More detailed l:proteasionsl information available on request: 
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: Muriel Steele, MD; É 
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; William Blaisdell, MD, San Francisco 


; Approximately two thirds of 85 cases of 


from penetrating injury and one third from 
ury. The current method of manage- 

includes drainage alone for injuries 

not involve major ductal structures, 
ncreatic resection for those that do. 


d assessment of the ductal injury are 
; The: rate of associated injury is 


ie manage. 
2 23 deaths (27%). In 13 pa- 


‘one death. The pancreatic wound gives 

to complications of fistula, pancreatitis, 

_ Pancreatic. pseudocyst. There were 20 
ich complications in these patients. 


first report of a series of 
yancreatic injuries. from San 
co General Hospital was by 
ewson and Halter in 1952.' Since 
time, the incidence of such cases 
his hospital has tripled. The recent 
ase has been predominantly in 
enetrating wounds, reflecting the 
ease in personal violence in our 
ty. Most other series show the 
eatest increase to be in blunt 
trauma, the majority from auto- 
mobile accidents, whereas at this 
tution the majority of blunt pan- 
creatie injuries result from assaults 
and falls. 
ll series attest to the gravity of 
creatic injury. Despite advances 
nagement of most types of crit- 
ury, mortality from pancreatic 
remains at about 20%.’? The 
omplications associated with pan- 


eceived for publication Nov 21, 1972; ac- 
d Dec 15.: 
1 the Surgical Service, University of Cali- 
ia School of Medicine at San Francisco Gen- 
| Hospital: 
d before the 80th annual meeting of the 
ursical Association, Rochester, Minn, 


Pes testinal bleeding 


“ caeatic injury, which consist of fis- 


tulae, pseudocysts, pancreatitis, and 5 


abscësses, occur in more than a third 


of the patients,” bringing the inci © 


dence of mortality and serious mor- 
bidity frem pancreatic injury to over 
50%. It isapparent that pancreatic in- 
jury is ene of the major unsolved 
problems in trauma. 

The purpose of this article has been 
to review the success of various meth- 
ods of management, compare them 
with others, and to develop guidelines 
for management. 


Clinical Material 


Between 1952 and 1972, 85 patients with 
traumatic mjury to the pancreas were 
treated on the surgical service at San 
Francisco General Hospital. Of these, 55 
cases (65%) resulted from penetrating 
wounds, and 30 cases (35%) resulted from 
blunt trauma. 

Pancreatic injury was managed by 
drainage alene in 32 patients (388%), by 
capsular repair in 9 patients (11%), by dis- 
tal pancreatectomy in 26 patients (31%), by 
cyst-gastrostomy in 3 patients, and by 
pancreaticoduodenectomy in 3. Explora- 
tion only was done in nine patients, and 
three patients early in the series were 
managed conservatively without explora- 
tion. 

Eighty-five percent of the patients had 
one or more associated injuries. In pene- 
trating trauma, associated injuries were 
usually limited to the abdomen; whereas 
chest, extremity, and head injuries, in ad- 
dition to abdominal injury, occurred in the 
patients with blunt trauma. The abdominal 
organs most commonly involved were liver 
(34 injuries), stomach (26), and spleen (24). 


Results 


There were 23 deaths in the series, 
with a mortality of 27% for both blunt 
and penetrating injuries. There were 
ten deaths ir the operative or imme- 
diate postoperative period due to un- 
controlled hemorrhage from associ- 
ated injuries. Five patients later died 
from renal failure resulting from 
hemorrhage and shock (there were no 
such deaths in the last three years), 
seven died with late sepsis, and one 
died from massive upper gastroin- 


the 13 patients 
ries, there was — 


a complication rate was 30%. There _ 


were 12 fistulae (defined arbitrarily 
as drainage for more than four 
weeks), two pseudocysts, six in- 
stances of . pancreatitis, 


wounds, subphrenic spaces, and lungs.” 

Pseudocysts occurred only in: pa- 
tients sustaining blunt trauma in 
whom the treatment was drainage 
alone. These presumably resulted | 


from failure to recognize ductal in- | 


jury and to institute resectional ther- 


apy. Fistulae occurred with all meth- i 


ods of management; however, ifo 
unaccompanied by enteric fistula, 
spontaneous closure took place within 
three months. The incidence of pan- 
creatitis was 10% and was essentially _ 
the same for all methods of manage-_ 
ment. 


Evaluation of the 
Pancreatic Injury 


A complete exploratory laparotomy 
for blunt or penetrating abdominal 
trauma involves assessment of the 
retroperitoneum and pancreas, Fol- 
lowing preliminary exploration of the 
greater peritoneal cavity, and af 
hemorrhage has been adequately con 
trolled, assessment of the pancreas is 
indicated. Unless presence of obvious 
injury dictates otherwise, evaluation 
of the pancreas should be carried oul 
in a systematic manner. 

Evaluation of the body and tail con- 
sists initially of inspection through 
the base of the mesocolon. The omen- 
tum and transverse colon are re- 
tracted upward and the small intes- 
tine retracted downward or eviscer- 
ated so that the base of the mesoco-: 
lon can be assessed in the vicinity of | 
the ligament of Treitz (Fig 1). In- 
juries to the pancreas may be mani 
fest by hemorrhage or fat necrosis in 
or around the base of the mesocolon 

The anterior surface of the pa 
creas is exposed by entering the 


lesser sac. Although this can be done _ 
readily by dividing the gastrocolic: 
omentum, such a maneuver may re- 


uae ligation of the gastroopplel 





and nine 
other complications, mostly sepsis in = 











< the base of mesocolon. 


No. of 
Patients 






Management 





‘Capsular repair 

‘Distal pancreatectomy 
‘Pancreaticoduodenectomy 
Cyst-gastrostomy 


| Exploration alone or 
nonoperative therapy 


vessels, partially devascularizing the 
‘greater curvature of the stomach. The 
“preferable method is division of the 
_ lesser sac by dividing the omental at- 
_tachments to the colon (Fig 2). This 
-puts one in an avascular plane and 
permits rapid, relatively bloodless, 
< exposure of the pancreas in the lesser 
_ Sac and does not compromise the cir- 
-> culation of the stomach, omentum, or 
_-@olon. The lesser sac is most easily 
entered if the omentum is dissected 
Initially from the left side of the 
_ transverse colon. The only bleeding 
-encountered is from inadvertent sev- 
_.erance of epiploic tags. Adhesions be- 
tween the posterior wall of the stom- 
ach and peritoneum can be cleaned 
off and the anterior surface of the 
gancreas exposed from the vicinity of 
he duodenum to the pancreatic tail 
ig 3). 
If there is ecchymosis over any por- 
jon of the pancreas in blunt trau- 
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_» Fig 1.—Elevation of transverse colon upward as 
small bowel is retracted downward or eviscerated 
_ permits inspection of base of large bowel mesen- 
tery. Inferior surface of pancreas lies adjacent to 


No. of 
Deaths 





Fig 2.—Access to lesser sac 
and anterior surface 2f pan- 
creas is best accomplisned by 
dividing colonic attachment of 
omentum. 






Complications 


Pseudo- 
cysts 


Pancre- 
atitis 





Fistula Other 











matic injury, or if the tract of pene- 
trating trauma enters the pancreas, 
then further assessment is indicated. 
If the injury appears to lie in the 
body or tail of the pancreas, rather 
than the head, the distal portion of 
the gland should be mobilized. This is 
accomplished by dividing the peri- 
toneum lateral to the spleen and co- 
lon. By blunt manual dissection, a 
plane can be developed between the 
kidney and the pancreas, and the co- 
lon, spleen, greater curvature of the 
stomach, and body and tail of the 
pancreas can be mobilized upward 
and to the right (Fig 4). This permits 
bimanual palpation of the pancreas 
and inspection of the posterior surface. 
If there appears to De injury at this 
level, the inspection of the pancreas 
will be facilitated by separating the 
splenic flexure of the colon from the 
inferior surface of the pancreas and 
the greater curvature of the stomach. 


Fig 3.—Anterior surface of pancreas is exposed 
by retracting omentum and stomach upward: 
colon downward. 























The next step consists of evaluatio 
of the head of the pancreas. The r 
roperitoneum lateral to the duoden 
sweep should be inspected, To fa 
itate this the transverse colon and he 
patic flexure are retracted downwe 
and the mesocolon can be swep 
the duodenum by blunt diss 
This permits inspection and palpa 
of the retroperitoneum and the fii 
second, and third portiens of t 
duodenum (Fig 5). A hemetoma i 
vicinity of the duodenum, especi 
one extending out from under 
duodenum, suggests the possi 









































vena caval injury. If there is an 
gestion of abnormality, the | 
toneum should be divided lateral to 
the duodenum and a Kocher maneu 

ver carried out. The peritoneum l 
eral to the duodenum is divided to 
permit blunt dissection posterior 
the pancreatic head. The duodenv 
and head of pancreas are then mobi- 
lized upwards and to the left (Fig 6) 
The vena cava can be mspected:a 
injuries to the vena cava or renal 
tery and vein repaired. Bleeding from 
the vicinity of the portal vein ean bi 
exposed by more extensive mo! liza- 


ments of the right colon and term: 
ileum and sweeping them upwar 
to the left. The mobi ization o 

head of the panere 





Pancreatic Inj “ies, 


Fig 4. Posterior surface of body and tail 
of pancreas»can be exposed by mobilizing 
‘spleen and hepatic flexure of colon and pan- 

c tail:upward and to the right. 


its bianual palpation and inspec- 


ibstance can be masked in blunt 
rauma by a relatively intact capsule. 
ation is equivocal, the presence 
absence of pancreatic disruption 
nd associated ductal injury can be 
sessed by other measures. 

-If there is doubt as to ductal disrup- 
tion, the duct should be identified and 
its integrity established. We have uti- 

ized the injection of 5 ml of saline 
mixed with 1 to 2 ml of methylene 
blue into the substance of the tail of 
the pancreas. Some of the dye so in- 
jected will enter the pancreatic duct, 
and result in extravasation of dye at 
the point of injury if duct disruption 
has occurred. If there is still doubt 
concerning the integrity of the duct, 
the duodenum can be opened in the 
vicinity. of the ampulla of Vater. 


m in pancreatic duct can be more 
easily cannulated and a pan- 
creaticogram obtained. 

onstration of pancreatic duct 


"Management and Results 


Jsual management of pancreatic in- 
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Fig 5.—Head of pancreas is assessed ini- 
tially by mobilizing proximal transverse co- 
lon downward and inspecting area just lat- 
eral to duodenal sweep. 


juries at Saa Francisco General Hospital 
consists of Grainage alone for lacerations 
and contusicns that do not involve major 
ductal structures, and pancreatectomy for 
those that dc. The primary problem is as- 
sessment of pancreatic integrity and the 
methods we use have been outlined. 

Drainage Alone.—Drainage alone was 
employed in &2 cases. In the last four years 
its use has been restricted to cases in 
which the injury was felt not to involve 
major ductal structures. In this time pe- 
riod, this method has given an 11% mortal- 
ity, opposed te a 26% mortality in the pre- 
vious 16 years. 

Deaths were mostly from sepsis. Fifteen 
patients had eomplications: five cases of 
fistula formation, two instances of pan- 
creatitis, two pseudocysts, and six mis- 
cellaneous complications, mostly septic 
(Table). 

Drainage was accomplished by sump 
tubes plus Penrose drains. The drains are 
placed adjacent to the point of injury and 
brought out so as to permit the most de- 
pendent drainage possible—usually well 
into the flank below the 12th rib. The drain 
tract is made so that it admits the tips 
of two fingers and permits spontaneous 
drainage. Drains are left in for at least ten 
days. 

Capsular Repair.—Capsular repair was 
used in nine patients in the early part of 
the series, resulting in four deaths and 
complications in four other cases. This pro- 
cedure was abandoned in favor of resec- 


tion or drainage,and has not been used i in 


the last 12 years. 


Fig 6.—Posterior portion of head of pan: ~ 
creas is inspected by dividing lateral peri- 
toneal attachments of duodenum. and 
sweeping duodenum and head of pancreas 
upward and to the left by a combination of 
sharp and blunt dissection. 


Cyst-gastrostomy.—-Cyst-gastrostomy was 


done in three cases, twice for traumatic: 


pseudocysts and once for traumatic rup- 
ture of a preexisting pseudocyst. No 
deaths and no complications resulted. 


Distal Pancreatectomy.—Distal pan- 
createctomy was performed in 26 patients 
(31%). During the last four years, 42% of 
the patients were treated by this method, 
in contrast to 27% during the previous 16 
years. Mortality for this method has de- 
creased from 32% to 18%, although morbid- 


ity has risen from 18% to 68%. There were | 


six fistulae; two were pancreaticoenteric, 
persisting over many months. There were 
two instances of pancreatitis, but no 
pseudocysts, and only two septic problems. 
The magnitude of the resection was. up. 
to 95%. Roux-en-Y drainage of the proxi- 
mal resected end was used in four in- 
stances in the earlier part of the series in 
cases in which there was felt to be inade- 
quate debridement of the injured pan- 
creas. In recent years we have employed 
distal pancreatectomy for injuries to the. 


right of the superior mesenteric vessels asi © 


well as for more distal injuries, feeling 
that 80% to 90% resection is preferable ‘to 
the complications inherent in pan- 
creaticoenteric anastomoses. There has 
been no incidence of exocrine insufficiency 
with this procedure, and no endocriné in- 
sufficiency in persons not previously. dia- 


betic. The two cases of insufficiency re- 


ported by Freeark et al and by Reinhoff’ ` 


may have dimmed enthusiasm for this pro- 7 


cedure more than is. warranted. The pa- 
tient studied by Freeark: et al had severe 


Pancreatic Injuries Steele et 


















t al reported an experience sim- 
rs in their recent cases of distal 
tectomy.® They, too, use pan- 
ereatectomy for injuries to the right of the 
ric vessels, Others have also re- 
up to 80%?" resections without in- 
cy. This is in contradistinction to 
which distal pancreatectomy is 
done for pancreatitis or carcinoma.’* 
Because of the absence of exocrine or 
endocrine insufficiency with this method, 
and because of the problems of pan- 
© creaticoenteric anastomoses, we have not 
“employed the technique of Roux-en-Y 
drainage of the proximal and distal seg- 
ents as advocated by Jones and Shires’ 
and Werschky and Jordan.’ 
-o Panereaticoduodenectomy was used only 
those cases in which there was severe in- 
jury of the pancreatic head accompanied 
by. devitalizing injury of the duodenum. 
Such trauma tends to be associated with 
injuries of the liver and major vessels,” and 
carries a high mortality.’* Three patients 
in this series were treated by this method. 
wo died within 24 hours of uncontrolled 
hemorrhage, the other died several weeks 
postoperatively with slough of the pan- 
:* @reaticojejunal anastomosis. 

-In contrast, there were eight patients 
with concomitant pancreatic and duodenal 
injury ‘in whom it was possible to repair 
the i injuries separately, and in these pa- 
tients there were no deaths. There was also 
no mortality in patients who had duodenal 
injury without associated pancreatic in- 
ry during this same 20-year period. 

_ Combined pancreatic-duodenal injuries 
that require duodenectomy because of de- 
vascularization should have the distal pan- 
creas treated by ligation of the duct or to- 
tal pancreatectomy rather than by reim- 
plantation into the gastrointestinal tract. 
Pancreaticojejunal anastomoses are tech- 
nically more difficult in the injured patient 
because the normal pancreas is difficult to 
suture, whereas the patient with chronic 
obstruction from pancreatitis or carcinoma 
usually has a dilated duct and a fibrous 
‘gland. Additionally, there is evidence that 
reimplantation of the duct does not usually 
--Yesult in long-term patency. Ligation 
does not necessarily diminish the rate of 
< fistula formation, but does essentially do 
away with pancreatic-intestinal fistulae 
and their high incidence of mortality and 
< morbidity. 

<: -We have not employed Donovan and Ha- 
--gen’s technique of antrectomy, vagotomy, 


















































-and Kostrojejtinostory for severe. duode- 
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“alimentation in : 


such cases and in patients 
‘with complications'of pancreatic injury or 
of pancreatitis. | 
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Discussion 


Rosert F. Wizson, MD, Detroit: A few 
years ago we put together approximately 
80 cases of pancreatic trauma from the De- 
troit General Hospital. During the past 
few years Dr. Charles Lucas has been run- 
ning our emergency division, and I 
checked a number of points from this pa- 
per with him prior to this presentation. We 
have been extremely interested in pan- 
ereatic trauma and, even among ourselves, 
we often debate many of the points pre- 
sented here. . 

Lnotice that the cuthors diagnosed trau- 


-matic pancreatitis in three patients who 


“= ticular amylase en 
diagnosis and- 






this study died either aiea a e 
of hemorrhage. I think that if. 
the patients who died of comp! 
lated to massive hemorrhage, yi 
get a better idea of the complizatio: 
due to the pancreatic injury itself. _ 
Any time that you study mortali 
important to know how many of 
tients were in shock when the 
mitted, and how long they we: 
In reviewing our results in 
many different types of trauma at Det 
General Hospital, we have found th 
factor that correlates best with the mo 
ity is the presence and duration 
shock. Other factors which. also co: 
with the mortality, to a lesser deg 
clude the number of transfusion: 
and the number of associated i 
pecially the number of majer 
juries. When there is an isolated 
an organ, it is uncommon to | 
tient, unless of course it happer 
vascular organ such as the 
We have noted that it is not 
for patients with severe pan 
juries to enter into the hospi 
atively well; sometimes. the | 
symptoms of major pancreati 
delayed for 6 or 12 hours or longer 
tial clinical picture can, there! 
tremely deceptive. 
Of the patients who had sep 
tion, how many had associat 
the bowel, especially the colo 
how much of this sepsis was acti 
peritoneal contamination. from 
or colonic damage. If one doe 
anastomosis when a pancreatic: inju 
also evident, certainly there is an 
creased chance of anastomotic bre 
We do not take the omentum off the co- 
lon to enter the lesser sac. We prefer to 
directly down to the pancreas, ligating | 
vessels just outside the gastroepiploic 
teries. I wonder if the authors have 
any problem going directly. through 
gastrocolic omentum, clamping two 
three of the smaller vessels present | 
area? 
The authors seem to greatly free t 
body and tail of the pancreas to 
it. We usually do no 
that much unless we ha 




























































































































Ow many patients they had in whom they 
ere seriously in doubt about the pan- 
creatic duct and then found an injury 
sing methylene blue injections. I think 
that if you are really concerned that the 
duct may be involved, you assume that it 
is ind treat the patient accordingly. 
Another point: made by the authors is 
with any subcapsular hemorrhage, 
ou should look under the intact capsule 
r possible pancreatic damage. This may 
n important suggestion, but I do not 
fl seeing a patient who had a signifi- 
t tear or rupture of the pancreas under 
an intact pancreatic capsule. 
‘I notice that there was a 63% complica- 
tion rate following distal pancreatectomy 
or trauma. One wonders how the authors 
ndled the distal end of the pancreas as 
ean be quite a problem. Dr. Lucas now 
s to close them in a superior-inferior di- 
rather than in the anterior-poste- 
rior direction often described in the litera- 
iré: He thinks the raw edges join better 
at way. 
ne of the ways in which authors often 
pt: to show that a new technique is 
able is to compare results now with 
osë in the past. This, in itself, may not 
ery much. With almost any proce- 
+ or technique that is now used, includ- 
g the improved ways we now handle car- 
iac and respiratory failure, sepsis, and 
many other physiologic problems, we can 
obtain better results than were possible 
before. I think that to ascribe an improved 
mortality: now to a particular change in 
technique can be very deceptive if all the 
ther improvements in patient care are not 
also considered. 
One might question the wisdom of leav- 
ins in for ten days if they are not 
raining. I cannot recall any patients we 
have had who had no drainage for five 
days, but then started to drain from the 
ite later. Generally, we feel that if 
is nothing significant draining from 


‘sh days. I see no. particular advantage in 
leaving drains in for a long time if nothing 


- pseudocysts. _ 


p i : 
~ severely damaged auodanie and. head of 


the pancreas. 


I notice that three of- the authors’ pas ` 
tients died after Whipple procedures; how- 


ever, two ef them died of massive hemor- 
rhage from associated injuries. I do not 
know that you can blame such deaths on 
the Whipp: procedure unless the hemor- 
rhage was aggravated or due to a technical 
error while the pancreaticoduodenectomy 
was being performed. Certainly if a pa- 
tient has been in severe shock for a long 
time, one might be reluctant to add a 
Whipple prccedure. 

I do not think there is any question that 
intravenous ‘hyperalimentation is a valu- 
able adjunct, especially if the patient is al- 
ready severeiy malnourished. 

GEORGE L. JORDAN, JR, MD, Houston: 
Certainly this is a problem of increasing 
importance because it is being seen with 
such increasing frequency. We, too, as has 
been noted before, are seeing more of 
these patients. 

The first 100 patients that we treated 
took us 20 years to accumulate. I have re- 
cently reviewed a series of 100 patients 
that were treated in 2% years in one hospi- 
tal, which gives you some idea of the 
greatly increasing frequency. 

We also see mainly penetrating trauma, 
and in our experience the mortality is re- 
lated to the type of trauma. A shotgun 
wound is the worst kind, as you would sus- 
pect. 

Contrary to many series, however, blunt 
injury has not carried with it the high mor- 
tality that others have reported. As you 
can see, there is enly a 6% mortality associ- 
ated with blunt injury, including the auto- 
mobile accidents with a mortality of only 
8%. Our overall mortality was 19%. 

As has been pcinted out by the authors, 
the number of organs injured, whether or 
not the patients are in shock, is one of the 
major factors that determines mortality. 
In the patients with no or only one associ- 
ated organ injury, we have had only one 
death in our series, a mortality of only 4%, 
while with an increasing number of organ 
injuries, the mortality rises. But the im- 
portant thing is that the pancreatic injury 
almost never causes death in itself. The 
deaths are caused by the associated in- 
juries. The importance of shock and hem- 
orrhage has been indicated. 

We also have a high incidence of fis- 
tulae, but a very low incidence of 

We have had only two abscesses that we. 

pancreatic injury. 


do. some dieren, though, a 
with that whieh has been proposed. - 
We do not mobilize the pancreas at all p 


unless there is a definite injury. If there is 
a question of injury, we would rather place 
a drain and leave the pancreas alone. We- 
would not mobilize the spleen and the tail 
of the pancreas just to examine it. 


I am still very conservative in treatment: © 


of pancreatic trauma, and believe that 
drainage is greatly preferable to resection: `; 


In our experience, the mortality for this 


has been significantly lower, and itis noted 
in the author’s series, and it is also true in © 
ours, that resection of the pancreas’ doe: 
not prevent pancreatic fistulae or other 
complications which are seen with nonre- 
sective methods of treatment. PE 

We have performed a large number of 
resections of the tail of the pancreas 
cause there was associated splenic damage 
or because the pancreas was so severel, 
damaged that resection simply repre- 
sented a debridement phenomenon; and 
under those circumstances it is worthwhile. - 

I have never yet personally seen a pa- 
tient that I thought should have a Whipp! 
operation for trauma. Each time I 
called in by one of our residents to see 
patient he thinks needs a Whipple, 
don’t perform a Whipple, and the patien 
gets along fine. Whipple operations ha 
been done in seven patients, however. 
Among those patients there have been two | 
deaths; thus, the operation can be done 
successfully, but I still believe that most 
those patients could have been treated | 
without a Whipple and have had a success: 
ful result. 

LeonarD Rosorr, MD, Los Angeles: Our 
policy at the Los Angeles County-Univer- | 
sity of Southern California Medical Center. 
is similar to the authors’ advocacy of cat 
dal pancreatectomy for trauma of the pa 
creas, except for those of a minimal nature 
which can be treated as described 
George Jordan. However, I wish to address 
myself to one aspect of today’s report, 
namely, the combined pancreaticoduodena 
injuries and the three such cases treate: 
by pancreaticoduodenectomy. As indicated 
in this report, there was a 100% mortal 
in three such cases treated by- 


attributed to the severity of the injuri 
In 1960, one of our chief residents was- 
operating on a patient with ae 


not. be readily 





of surgery,” but also as an- out 
“thinker” in surgery, suggested 
resident that he should bypass, or 
, the duodenum, with an antrec- 


the injury. If the patient’s condi- 
lowed, a vagotomy also was to be 


Il of this was done, and the patient sur- 
“vived. A review of the literature at that 
. time failed to reveal evidence of anyone 

suggesting that particular combination of 
operative steps for these severe injuries of 
the duodenum and pancreas. However, this 
‘operation became our primary procedure 
for:severe injuries of the duodenum and 
panéreas, where the duodenal injury was 
‘not amenable to simple closure or serosal 
patch procedure. The results of Dr. Berne’s 
eration during the subsequent five years 
vere reviewed by Dr. Donovan of our staff 
nd reported a mortality of 25% for this 
cular type of injury treated in this 
anner (Am J Surg 111:341-350, 1966). 
subsequent report was presented to 
this Association in 1967, in which 13 of 16 
patients with injuries of the duodenum 
and pancreas and other intraabdominal in- 
juries recovered. The three deaths oc- 
eurred'in patients with extensive associ- 
< ated ‘injuries and refractory shock in each 
`: instance (Arch Surg 96:712-722, 1968). 
©: am not saying that there is no place for 
“Whipple operation in such cases, as 
ronceivably there can be such severe de- 
struction of the duodenum that one cannot 
a tube duodenostomy and pancreatico- 
uodenectomy i is mandatory. However, the 
combination of debridement and closure of 
< the duodenal perforations, an antrectomy 
= with Billroth 2 gastrojejunostomy, a tube 
duodenostomy with a sump drain, and, if 
ible a vagotomy, offers many advan- 

8 to these seriously injured patients. 

irst of all, the duodenum is by-passed, 
blishing, as Dr. Berne stated, a reverse 

: en-Y, or diverticulization of the in- 
_ jured duodenum. The Billroth 2 gastrojeju- 
‘ostomy provides an esophagogastrojeju- 
“nal shunt, and, in essence, an internal 
“feeding” jejunostomy which allows the 
tient to be fed early, upon return of 
wel function, providing optimal nutri- 
for these critically ill patients. The va- 

y and antrectomy also minimize the 
iological- stimulus to the pancreas, 


“had good resu swith the née af this proce- : 
; dure for severe pancreatic-iuodenal in- 
juries and a significant reduction of the ex- 


tremely. high mortality associated with 
such injuries, which we had kad in the past 
and as reported by various authors. 

Therefore, I believe that between simple 
closure and pancreaticoduedenectomy, a 
useful procedure is available that all sur- 
geons should be aware of and utilize appro- 
priately for the treatment of severe in- 
juries of the duodenum and pancreas. 

Dr. BLAISDELL: One of the primary prob- 
lems of pancreatic injury is Ciagnosis, Cer- 
tainly when we have penetrating trauma, 
most of us are agreed that laparotomy is 
indicated and, if exploration is thorough, 
pancreatic injury should not be overlooked. 

The primary problem of diagnosis comes 
in the group with blunt trax ma. If the pa- 
tient has obvious abdominzł findings, or if 
the serum amylase is elevated in someone 
who has sustained an epigastric injury, our 
index of suspicion is usuaBy high. A high 
index of suspicion after blant trauma and 
liberal use of laparotomy ave key factors in 
the early recognition of injury. 

Most of our patients who died were in 
shock, and we would agree that when 
shock combines with pancreatic injury, 
prognosis is serious. 

All our deaths were ia patients with 
multiple injuries. Many of these had asso- 
ciated vascular, hepatic, o> splenic injuries 
which produced shock and blood loss. The 
pancreatic injury per se was not neces- 
sarily the cause of mortality, and we would 
agree that this should not 5e a fatal injury 
provided it is treated relazively early. 

About one third of the patients had asso- 
ciated bowel injuries, anc the incidence of 
sepsis was higher in this zroup than in the 
group as a whole. I do not have precise fig- 
ures, but I suspect that the incidence of as- 
sociated infection might have been twice 
that of the average of tne group without 
bowel injury. 

We have not had any problems using the 
appreach described to the lesser sac, al- 
though in a few patients it might be more 
difficult to get in the lesser sac. I am con- 
vinced that some of the morbidity associ- 
ated with pancreatic exploration is a result 
of devascularization of the stomach, and 
we do believe that some of the so-called 
stress ulcerations are really the result of 
devascularization of the greater curvature 
of the stomach. For this reason, we prefer 
to avoid dividing gastreepiploic vessels if 
feasible. 

There is a problem ef evaluating the 


disruption in the pres 


sule.. Apparently, 

that we. are mobilizir 

tinely. That is not 

pancreas only when ¥ weh 

rect evidence of pancreatic inj 
ample, if we have a small he 
the anterior surface of the pa 
what appears to be an inta 


ment. If we find, after mobiliza on, th 
the pancreas is intact, the hematoma. 
minimal, there is no staining of the poste- 
rior portion of the pancreas, the. ‘pane 

is returned to its bed. : 

As regards the question about 
sure of the end of the pancreas, thi 
tively standard. We try to locat 
creatie duct and ligate this. 
Following this, we suture the en 
pancreas in the anterior-posterior 
tion, placing sutures through the su 
of the capsule. Difficulty in obtainin 
quate capsular closure probably ace 
for the incidence of fistulae, which was 
high in our series as well as mos 

The pancreatic injury is like the spl 
injury. There is no such thing as. 
splenic injury, and I do not believe 
such a thing as a minor pancreatic: 

I think this is supported by the 
those injuries that we thought 
and were subjected to simple drs 
had a high incidence of complicatio 
the problem really is how to adequate 
evaluate the pancreas. 

We have used the methylene blue 
tion in the last three or four cases ai 
found that this may provide a me 
demonstrating disruption of the pan 
It is too soon to say dogmatically that 
is the solution to diagnosis. 

Dr. Jordan’s experience was similar’ 
ours. We both had high mortality when 
Whipple procedure was used to trea’ 
creatic trauma. Our mortality’ 
out of three. We had 11 patiénts in 
group with pancreaticoduodenal injury. 
the eight patients who did not have 
Whipple procedures, we had no mortalit 
So we would agree with Dr. Jordan as: 
gards conservatism in the managem t 
this type of injury. : 

Dr. Rosoff and his group have advocated 
“duodenal diverticularization” as a eth 
of management. It may well be a y 
propriate technique to use in some: 
complicated injuries. We have not 
casion to apply it as yet but it isa gi 
ternative to have available. 





Academic Surgery Program, P.C 


One Solution to the Problem 


Providing a Suitable Resident Servi , 


The Academic Surgery Program, P.C., is 
proposed as-one solution to the problem of 
providing independent experience for surgi- 
cal residents. Four years ago a group of su- 
pervising surgeons was incorporated to 
maintain a separate service for the senior 
resident. Offices are provided within the hos- 
pital in the same setting as other private of- 
fices. A member of the resident staff is des- 
ignated the primary surgeon and a member 
of the corporation, the supervising surgeon. 

Assignment of patients is not on an eco- 
nomic basis; the twofold result is elimination 
of the stigma of a ‘‘charity” service and of 
economic competition between the private 
service and tke resident service. 

Four years" experience has met with suc- 
cess in all aspects of the program, providing 
the resident with well-rounded experience in 
preparation for independent patient care. 


he problem of providing indepen- 
dent experience for surgical resi- 
dents, both in the private and in the 
university hospital, has become more 
difficult duriag the past few years be- 
cause of social and economic changes 
in health-care delivery which have es- 
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sentially eliminated the old-fashione 
charity patient. | 
The advent of Medicare legis 
in 1966, requiring direct and identi. 
fiable supervision, gave impetus to 
the formation of a resident servi 
that would eliminate economic an 
social discrimination in the selectii 
of patients. All of the existing s 
tems requiring donation of patie 
assignment of certain types of 
tients, assignment of charity a 
Medicaid patients, etc, to the resid 
service were felt to be unaccepta 
because of social and economic 
crimination. None of these syste 
met the ethical, medical, and legal 
standards of the times. It was also 
evident that a system competing with 
private surgeons would not produce | 
healthy resident service. Such art 
cially structured systems would result 
in a low-volume resident service wit 
a poor spectrum of problems and a 
situation in which the patient would 
feel he was receiving inferior care 
from an inferior physician. 
The following factors were fel 
be important in any proposed solu 
tion: (1) removal of economic compet 
tion between resident and atten 
staff; (2) elimination of “chari y” pa 
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competition between the pri- 





In addition, we have always felt that 
economic discrimination was not the 
proper means of selection of patients 
or assignment to either a private or 
sident service and has no logical 
in patient selection for teaching 
ses, The economically deprived 
atient should have direct access to 
the attending staff, with the same 
rights and privileges as all other 
~ patients. 

_ Direct and identifiable supervision 
at all levels of the program provides 
each resident with the privilege of re- 
ceiving his first instruction in a tech- 
nical procedure from an experienced 
surgeon. Once the resident has devel- 
ped technical proficiency under the 
tutelage of one of the staff surgeons, 
is allowed to operate on an inde- 
pendent basis within the definition of 
act and identifiable supervision. 
hough we are concerned with tech- 
nical proficiency, we are equally con- 
cerned with academic advancement 
and development of mature judg- 
ment. 

At this time, many physicians were 
beginning to discuss the advantage of 
corporate practice for financial rea- 
sons. The true corporate structure 
seemed to offer many characteristics 
applicable to the solution of our resi- 
dent service problem; ie, a profes- 
sional corporation or association has 
wa the following: (1) associates that 
, function as corporate employees, (2) 
objective of carrying on business and 
dividing profits, (3) centralized man- 
agement, (4) continuity of life, (5) lia- 
lity limited to corporate assets, and 
) free transferability of assets. 
Associates functioning as corporate 
employees represent a surgical staff 
_ of attending physicians with the ob- 
jective of providing and supervising 

urgical care for an equitable remu- 
neration. Centralized management is 
rovided which is readily identifiable 

y the patient. Continuity of life of 

e corporation means continuity of 
care and supervision for the individ- 
ual patient. Liability is limited to 




















































te oo involved 


cee is ihe removal of eco- 
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ability of assets allows members of 
the supervising staff to come and go 
without disrupting the program. 
“The. Academic Surgery Program, 
P.C., was developed along these 
guidelines. A group of supervising 
surgeons was incorporated for the 
purpose of maintaining a separate 
service for the senior resident. A 
member of the resident staff was des- 
ignated the primary surgeon and a 
member of the corporation, the super- 
vising surgeon. 

The critic of such an approach 
might ask, “Why not a ronprofit cor- 
poration?” The answer is twofold: (1) 
A profit-making corporation is more 
flexible and can provide services for 
the resident and the attending physi- 
cian that a nonprofit corporation can- 
not because of legal limitations. (2) 
The structure removes any stigma of 
a charity or clinic service. We feel 
that direct and identifiable super- 
vision is a compensable item, and the 
patient will recognize the quality of 
the service if the compensation to the 
provider is the same. 

All patients entering the hospital 
without a private surgeon, either by 
request, referral, or by previous con- 
tact, are assigned to the Academic 
Surgery Program, P.C., Service with 
supervision by the surgeon-on-call. In 
essence, this means that a majority of 
the emergency admissions are to the 
Academic Surgery Pregram Service. 

Another source of patients has 
been by direct referral from a mem- 
ber of the surgical staff. The use of 
the Academic Surgery Program as a 
“dumping ground” has been dis- 
couraged, and most of the staff-re- 
ferred patients have problems that 
complement the experience of the 
resident. Some of our senior surgeons 
offer their patients with major surgi- 
cal problems the option of referral to 
another surgeon or to care on the 
Academic Surgery Frogram with the 
senior surgeon as the designated “su- 
pervising surgeon.” Invariably, the 
patients select the Academic Surgery 
Program for the privilege of selecting 
their own “Dr. Zorba.” This system 
has provided an excellent spectrum of 
nonemergent, major surgical prob- 
lems and has permitted the senior 


-surgeon's continued involv 





surgeon. Free transfer- 


rounds with selected membe 
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the care of his patients. 
‘source of patients has been 
referral from other members of 
medical staff; the fourth, and 
gratifying source of patients, — 
been direct referral by prov us 
patients. ; 
The supervising surgeon must pr 
vide direct and identifiable 
vision. This is a government r 
ment for all Medicare and Medi 
patients, and one with whieh w 
cur. The best way to assur 
pervision is on a one-to-one basis. The 
supervising surgeon must co! 
time and effort to the edu 
process in a direct and identifi 
manner. : 
Yet one important factor ta 
able experience for the senior 
dent is the direct physician-p 
relationship with its inherent sen: 
responsibility for the well-being 
the patient. The resident must. 
freedom of decision and action 
he must be fully aware of the ře 
sibility involved. 
This awareness of patient; 
cian identity is reinforced by t 
demic Surgery Office which 
resident’s name on the door, a p 
secretary, and a private office wh 
indistinguishable from the other. 
vate offices in the same area of 
hospital. Patients are examined 
the same rooms as other privat 
tients. Another essential factor i in the 
senior resident’s experience is the ne 
cessity of writing referral letter 
calling referring physicians, and 
keeping consultants informed at a. 
times. The success of the service d 
pends upon efficient communication 
with the referring physician. A third 
factor is involvement in every¢ 
practice management. The office o 
erates as any practice would 
duties involve the daily recording 
procedures, supervising the work 
the secretary, and dealing with som 
of the management and econo ic 
problems associated with the delivery 
of medical care on an efficient bas 
The structured portion of the edu 
cational aspect of the prog 
sists of “academic round 
weekly basis. These ai 






























































































































ese a: rounde here is ono 


nsultation between the resident 
aff and the: supervising surgeons. 
ae resident i is s also responsible for 


a to his service. The senior resi- 
ent’s experience is rounded out by 
‘otation on two private services. An 
appropriate house staff and medical 
ats are under his direction. This 
takes care of the patients of six 
‘ht surgeons. These rotation as- 
$ are necessarily under more 
control of the attending staff 
s the Academic Surgery Pro- 
Ay P.C. 

nonprofit surgical education fund 
ized to send all of our residents 
jor surgical meetings each year; 
rimary source of funds is the 
ie Surgery Program, P.C. The 
also used for other legitimate 
tional expenses directly related 
demic efforts. In addition to the 
tional fund, the corporation has 
tude in providing other ser- 
r the house staff that ordinar- 
would not be considered strictly 
tional in nature, and the corpo- 
does not attempt to under- 
te other ordinary costs of the res- 

ency program. 
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a -Colon resection, colostomy. ES N 


-other bowel problems =` 
Herniorthaphy> = =. 
< Biliary teact procedures 
Vagotomy with pyloroplasty 
or gastrectomy 
Splenectomy 
Vascular procedures 
Miscellaneous 
Hepatectomy 
Pancreatectomy 
Mastectomy 
Amputation of leg 
Nephrectomy 
Tracheostomy 
Soft tissue procedures 


Some of the practical aspects of the 
program are obviously items of great 
interest. All fees and charges for ser- 
vices are set and billed by the corpo- 
ration, not by the supervising sur- 
geon. The corporation has a “resident 
agent” whois responsible for the day- 
to-day management of the corpora- 
tion. Gross receipts are used to pro- 
vide office space, to pay for the usual 
expenses of operating a surgical prac- 
tice, to make an appropriate donation 
to the nonprofit surgical education 
fund, to provide fringe benefits, and 
to remunerate the supervising sur- 
geon. 

Obviously, compensation to the su- 
pervising surgeon, who is a corporate 
employee, can be determined by the 
amount of direct and identifiable ser- 


: ae the attendin staff. ‘Remunera- 
-tion could be made to an entire de- 
partment or institution, as: long as 


“one-to-one” 
vided. = 

Our four years’ experience with 
this program has been gratifying. 
The patient load ranges from 375 tò- 
420 patients per year, 35% to 40% 0 
whom are admitted to the hospital for 
the evaluation of multiple trauma. 
These are complex cases that require 
mature judgment, thorough and rapid — 
evaluation of acute problems, and the | 
use of multiple consultants. The vol- 
ume of elective procedures upon the 
stomach, bowel, and vascular system 
has been higher than originally antic- 
ipated, which requires the attending 
staff to be constantly aware of th 
need to assign elective cases to the 
Academic Surgery Program Service 
The Table lists some of the proce- 
dures and their percentages in rela 
tion to the total volume of operative 


supervision was pro- 


The passage of HR 1 will obviou 
alter this approach, and the ent 
problem will have to be reviewed 
detail. 7 
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Stresstabs 600 


High Potency Stress Formula Vitamins 


Each Tablet Contains: 
Vitamin B: (as Thiamine Vitamin C (as Sodium Ascorbate and 


Mononitrate)..... 15 mg (15 MDR) Niacinamide Ascorbate) 
Vitamin B: (Riboflavin)... 15 mg (12% MDR) Niacinamide (as Niacinamide 
Vitamin By (Pyridoxine Hydrochloride) Ascorbate) 
Vitamin B. (as present in Vitamin E (as Spaa 

concentrated extractives from ; 

ree fermentation). 





Aneurysms of the Hand 
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s of the hand can occur follow- 


it was possible to accomplish re- 
is with reconstitution of flow. It is 


nce of the trapezium. The an- 

ical arrangements which leave 

hese vessels vulnerable at the hy- 

- pothenar and thenar eminences have 
previously been detailed.'? 

refinements of microvascular 


e Debs ment of Surgery, University 
i f Medicine. Dr. Burget and 


resection with ligation proximal and 
distal to the aneurysm can be sup- 
planted by vascular reconstruction. 

In our practice we have dealt with 
11 aneurysms: five ulnar, four radial, 
one interosseous, and one perineural 
artery (Table). This paper reviews our 
experience, 


Ulnar Artery Aneurysm 


Although ulnar artery aneurysms 
have been cbserved since the 17th 
century, fewer than 100 have been 
recorded. 

Aneurysms of the ulnar artery oc- 
cur in its unprotected portion, distal 
to Guyon’s canal and before its cov- 
erage by the heavy palmar aponeu- 
rosis. In this short region, the heel of 
the hand, the ulnar artery rests on 
the hamate and is covered only by 
skin, subcutaneous tissue, and a few 
fibers of the palmaris brevis muscle. 
This area of vulnerability renders the 
artery susceptible to trauma and its 
associated sequelae, thrombosis, and 
less occasionally, aneurysmal forma- 
tion. 

Ulnar artery aneurysms are more 
common than-others in the hand. This 
diagnosis is usually made when a 
mass appears in the hypothenar emi- 
nence some heurs or days afer a blow 
or stab wound there. Pain or pulsa- 
tion are frequent accompanists. Cool- 
ness or cyanesis of the medial-most 
fingers are a sign of distally propa- 
gated thrombosis. Palmar aneurysm 
is uncommorly heralded by nerve 
palsy. When described’ it has fol- 
lowed. open injury to the artery, im- 


„plicating direct nerve trauma as a 


cause, rather than pressure or dis- 


Report of Cases: : 
Ulnar Artery Aneurysms | 


Case 1.—This 62-year-old male weld 
had a painless pulsatile mass of the righ 
hypothenar eminence for four month 
There was no inciting trauma. The patient 
had hemophilia and hypertension: Anan 
eurysm was excised from the ulnar arter. 
with end-to-end anastomosis (Fig 1 and 2) 

Case 2.—This 6-year-old boy developed 
painless mass at the site of a palm la 
ation suffered several weeks earlier. A 
surgery a false aneurysm of the ulnar a 
tery in the hypothenar eminence was e 
cised with reanastomosis of the vessel... 

Case 3.—This 19-year-old boy had 
knife wound of the left hypothenar: ar 
repaired primarily. During the next si 


Uinar Pulsatile ma 


Ulnar 


Pulsatile mas 





Perineural 








Radial 


Radiat 


Radial 





: Radial : 





eks he noticed a gradually enlarging 
uilsatile mass of this region with increas- 
ing numbness of the ulnar-innervated fin- 


and found to have a 2.5-em pul- 
ypothenar mass. The Allen test was 
tive. At surgery an aneurysm of a 
eural artery of the ulnar nerve was 
ected and the feeder vessel ligated. 
Case 4.~A 26-year-old man developed a 
ender enlarging mass of the right hypothe- 
ar eminence four days after he struck it 
gainst a truck. Examination demon- 
ated a pulsatile 3.0-cm mass. Raising a 
‘ood pressure cuff to 250 mm Hg caused 
@ mass to disappear. At surgery an aneu- 
ysm of the ulnar artery in the hypothenar 
minence was excised and arteriorrhaphy 


Summary of Data 


Trauma 
None 


Fig 2.—Operative specimen {ease 1). 


performed. 

Case 5.—This 49-year-old man injured 
his hand when he struck a hubeap. A pain- 
ful hypothenar mass present during the 
subsequent six weeks proved te be an an- 
eurysm of the ulnar artery just distal to 
the carpal ligament. Excision end end-to- 
end anastomosis were done, and the pa- 
tient remained asymptomatic with a nega- 
tive Allen test for two years He then 
developed a recurrent aneurysm which 
thrombosed, causing pain and coldness in 
the medial fingers. Thrombectomy plus re- 
section of the aneurysm and reanastomosis 
of the vessel were done. Postaperatively 
the Allen test became positive, indicating 
ulnar artery occlusion, but the patient re- 
mained asymptomatic. 

Case 6.—This 32-year-old man com- 
plained of cold intolerance in the right me- 


Treatment 
Excision & reanastomosis 





Fig 3. False. aneur m at rac 
which appeared immediately follo 
trauma (case 7). : 


surgery, resection of a thrombosed 
rysm of the ulnar artery just distal 
carpal ligament was performed f 
by reanastomosis. 


Radial Artery Aneurysm 


The radial artery overlying 
dial styloid is covered by s 
taneous tissue, and superficia 
Passing deep to the abduct 
longus and extensor. polli 
tendons it courses over the 
along the edge of the trapezi 
base of the thumb to enter th 


Result 
Symptoms resolved: neg 
Allen test at6.wk > 





Laceration 
Laceration 


Blunt 


Blunt 


Previous excision 





Blunt 








Laceration 


Excision & reanastemosis 


Symptoms relieved: negative 


Allen test at 3 yr 





Resection; ulnar 
artery intact 


Excision & reanastoriosis 





Excision & reanastomosis 


Thrombectomy & segmental 
arterial resection 


Symptoms relieved 


Symptoms relieved; Allen test 
3 yr: slow ulnar filling: - 


Symptoms relieved; 2 yr post. : 


operative recurrent thrombosed 


aneurysm 


Allen test positive, but 
symptoms relieved. 





Excision & reanastor osis 
Excision & reanastomosis 
Excision; ligation of superficial 

branch of radial artery 
Excision & ligation 


Excision & reanastomosis 


Exe & ligation = 


Symptoms relieved; negative. 
Allen test at 214 yr 

Symptoms resolved 

Symptoms relieved ` 


Symptoms resolved 


‘Symptoms. solved — 



































Fig 4.—Resection of radial artery aneu- 
sm and end-to-end anastomosis complete 


between the heads of the first dorsal 
interosseous muscle. This superficial 
ocation, known to medical personnel 
s the best site to palpate and count 
the pulse, renders the radial artery 
usceptible to both sharp and blunt 
rauma. The literature is rather void 
of case reports of radial artery aneu- 
rysm. It would appear from our four 
cases to. be more common than past 
nedical literature has indicated. 


; Report of Cases: 
-Radial Artery Aneurysms 


ETA 47-year-old welder struck his 
ght hand at work and immediately no- 
ced. throbbing pain in the thenar emi- 
nence, A few hours later a 2.0-cm pulsatile 
mass appeared in the snuffbox where it 
persisted painfully for two months. A 
‘brachial arteriogram demonstrated a fusi- 
form aneurysm of the radial artery at the 
‘base of the first metacarpal. At surgery, a 
thrombosed aneurysm was excised to- 
gether with a 2.5-cm segment of the radial 
artery. After primary anastomosis the Al- 
len test remained negative six weeks later 













CASE 8A. 46-year-old man was sched- 
uled for- excision of a nontender mass on 
the volar aspect of the right wrist diag- 
nosed. as a ganglion. Present for five 
months, it had appeared following a blow 
‘to the region. Surgical exploration revealed 
a pulsating partially thrombosed aneu- 
ysm of the superficial branch of the radial 
ery. This was excised leaving the main 
adial artery intact. 

Cask 9.—A 53-year-old housewife com- 
ined of a slowly growing tender mass 
n the dorsal radial-aspect of her right 

ist, present for more than six months. 
After physical examination this mass was 
osed as an „aneurysm of the radial 
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ut superficially located radial artery. 


Fig 5.—False aneurysm at radial artery in 
10-year-old boy appearing two weeks after 
wrist laceration (case 10). 


anastomosis of the vessel. Proximal and 
distal ligation produced relief of symp- 
toms. 

Case 10.-Two weeks after this 10-year- 
old boy lacerated the radial aspect of his 
right wrist, he noticed a mass under the 
scar. This gradually enlarged over the fol- 
lowing four months and when first exam- 
ined was 2.0 cm in diameter, pulsatile, and 
associated with a bruit. Surgical explora- 
tion demonstrated a false aneurysm of the 
radial artery which was excised. The vessel 
was reanastomosed and repeated Allen 
tests during the next five weeks were neg- 
ative indicating a patent arterial repair 
(Fig 5 and 6). 


Report of a Case: 
Dorsal interosseous Artery Aneurysm 


Case 11,-An 82-year-old woman with 
hypertension complained of a 2.0-cm non- 
pulsatile mass of the right wrist present 
for many years, but painful only during 
the previous three weeks. This mass, 
thought to be a ganglion, proved at oper- 
ation to be a thrombosed true aneurysm of 
the dorsal interosseous artery. Resection 
and ligation of the artery relieved her 
symptoms. 


Comment 


Palmar aneurysms are most com- 
monly the result of one or many epi- 
sodes of trauma to the hypothenar 
eminence or heel of the hand. The ul- 
nar artery is vulnerable from the dis- 
tal border of the continuation of the 
transverse carpal fascia until it en- 
ters the protection of the palmar fas- 
cia. Of all true aneurysms reported 
only two have been outside these 
boundaries.’ 

On the radial side of the hand, 
aneurysms occur along the course of 


This extends from the distal forearm 


_ where radial arterial pulsations are 


Fig 6.—Operative view of false aneurysm : 
(case 10). 


quite prominent over the radial sty- 
loid to along its dorsal route over the 
scaphoid, edge of the trapezium, and 
first metacarpal, where it rapidly dips 
between the heads of the first dorsal 
interosseous muscle. 

In our series all but one aneurysm 
(a true aneurysm of the dorsal inter- 
osseous artery) were located in the 
classical positions. On pathological 
examination six appeared to be true 
aneurysms having arterial layers in 
their walls. Seven of the 11 followed 
a documented single episode of > 
trauma~a blow or a laceration. Alb x 
though trauma was most often the in- 
citing factor, hypertension and hemo- 
philia occurred in two patients and 
might have been causal factors. 

Diagnosis was suspected when a 
mass, often painful or tender, arose 
following trauma, was confirmed 
when the mass pulsated or was asso- 
ciated with distal vascular insuffi- 
ciency, and was certain when the Al- 
len test was positive for the side of: 
the lesion. Arteriography can deter- 
mine the precise location and extent 
of the aneurysm but was rarely em- 
ployed in our series. The added diag: 
nostic value of arteriograms did not 
seem to outweigh its risks Pig 7 
through 9). ne 

All patients were relieved of their 
symptoms by surgery. All seven. pa- 
tients who required resection of a 
segment of either radial or ulnar: 
tery had primary reanastomosis üti- 
lizing microvascular technique. 
these seven, six had a negative Alle 
test and one had occlusion of the re- 
pair but remained asymptomati of 
the six successful repairs, one patien 















































developed a recurrent aneurysm 


which thrombosed two years after 


Fig 7.~Arteriogram demonstrating aneu- 
“rysm-({ulnar) preoperatively. 


ial. operation. At that time he 
nderwent segmental thrombectomy 
of the aneurysm and reanastomosis. 
uater the Allen test became positive. 
This left five of seven patients whose 
rterial repairs remained perma- 
nently patent by Allen test. In our 
experience the Allen test has corre- 
lated correctly in all instances with 
the arteriogram, which has been per- 
med more than 40 times for vari- 
“ous preoperative and postoperative 
vascular conditions. 
` Our approach to treatment has 
been aneurysmal resection with at- 
mpted reanastomosis of the artery. 
Since microvascular repair has be- 
ome commonplace, techniques stan- 
dard to the treatment of aneurysms 
elsewhere can be applied to the hand 
with success. The need to reconstitute 
thë- vascular tree following aneu- 
rysmal resection is debatable. In the 
normal hand a block of one main 
trunk produces no immediate adverse 
circulatory effect. Yet obstruction of 
“only one vessel will occasionally yield 
symptoms. Such patients, described 
by Bergan et al’ and by Kleinert and 
Volianitis,; exhibited signs ranging 
from coolness and cyanosis to frank 
fingertip necrosis, Furthermore, the 
-  comfortingly high degree of collateral 
< blood flow of the normal hand may 
not endure if arteriosclerosis narrows 
the. palmar arches with advancing 
ge. Thorrens et al’ have demon- 
strated the necessity to reconstruct 
e artery following excision of arte- 
: aneurysms. It is: our im- 
at vascular anatomy 
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Fig 8.—Lateral arteriogram of ulnar aneu- 
rysm preoperatively. 


should be restored to as near normal 
as possible to prevent intolerance to 
cold and to work. Aneurysmal resec- 


Fig 9.—Operative view of uh 
eurysm demonstrated preopera 
teriogram in Fig 7 and 8. 


tion and ligation alone may 
eventual vascular insufficiency 
hand. 
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Discussion 


FREDERIC W. TAYLOR, MD, Ind:anapolis: 
I would like to know what is meant by the 
Allen test. 

Dr. KLEINERT: The test was first de- 
scribed by Dr. Allen of the Maye Clinic. It 
is a valuable test. He did not necessarily 
describe it this way, but we perform the 
test by simultaneously occluding the radial 
and ulnar arteries at the wrist. Ask the pa- 
tient to exercise his fingers, then nave him 
stop with the hand partially relaxed. The 
hand held with the fingers extended tight- 
ens the palmar fascia and can scmetimes 
give a falsely positive Allen test. Release 
the compression on the ulnar artery and if 
the ulnar artery is occluded, the hand re- 
mains white in color. If the ulnar artery is 
patent, circulation returns and the hand 
immediately becomes pink in color. 

The Allen test can also be applied to fin- 
gers. Occlude the digital arteries on each 
side of the finger; then release one and see 
whether finger circulation returns. 

If you havea patient who has suffered 
acute arterial trauma or if you have re- 
sected an aneurysm and you. wonder 
whether arterial repair is necessary for ad- 
equate creation u the tonrniqu 


value. Deflate the tourniquet while occlud 
ing the remaining patient artery. The rap- 
idity of circulatory return is a good ind a 
tor of remaining circulation. 

Question: Do you always. need to 
microsurgical technique? Do you 


and we usually do, and you. 
come the gap with artery ) 
me a reversed vein graft is bent 


seightarhecd of 2 mm. or: some 

3 mm in diameter. In order to. get 
quate, patent anastomosis, repair. should 
be done under magnification. When I firsto 


with “excellent normal vision,” a-cars 
done anastomosis when subjected t 
nification was not as nice as it a 


suture material, 80 nylon ors 
plication of these techniques. shoul 
high degree of patent anasto: 


"Aneurysms of the Hand/Kle 





pac Colitis 


| Keltner, MD; 
. Willman, MD, St. Louis 


- Fourteen patients were treated for is- 
chemia fimited to the- colon. in seven the 
cause was atherosclerosis or other vascular 
disease, and in seven it was shock secondary 
to hypovalemia, sepsis, or trauma. The natu- 
ral history of the local ischemic process pro- 
gressed from a reversible mucosal necrosis 
manifested on x-ray examination by thumb 
printing and stricture formation to full thick- 
ness colon infarction usually demonstrated 
on x-ray film by dilatation of the colon. Pa- 
tients with full thickness necrosis require 
bowel resection in the acute stage. In our ex- 
perience the mortality for this group was 
90%. Patients with mucosal necrosis only 
can be cautiously supported and followed up 
with contrast x-ray. examination, which will 
usually delineate the severity of the necrotic 
process. 


schemic changes in the heart, 
brain, and lower extremities pro- 
duced by vascular occlusion and low- 
flow states have received widespread 
medical and public attention. Similar 
changes involving the intestinal cir- 
culation have not until recently’? re- 
ceived the attention or publicity mer- 
ited by the seriousness of the disease. 
Marston et al’ brought conceptual 
unity to the clinical problem of in- 
testinal infarction by categorizing 
the disease according to the degree of 
bowel:mecrosis produced, and by popu- 
larizing the term “ischemic colitis.” 
The purpose of this study is to pre- 
sent cur experience with ischemic co- 
litis, not only as a spontaneously oc- 
curring vascular disease, but also as 
a process resulting from mesenteric 
vasocenstriction associated with low 
cardiac output. 
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Read before the 80th annual meeting. of the 
Westem Surgical Association, Rochëster, Minn, 
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„Reprint requests to Depart 

ty Sel 


‘Material ab 
Since January 1968, a total of 14 patients 5 
have been treated on the Saint Louis Univer- 


sity Surgical Service for ischemic changes. __ 
confined to-the colon. These patients can be ° 


divided into two readily distinguishable 


groups. Type 1 patients had abdominal. oe 


symptoms produced by colon ischemia 
were well prior to the onset of these symp- 


toms. Type 2 patients all experienced a se- 


vere systemic physical challenge prior to 


the onset of their abdominal symptoms, 2 


The significant clinical features are pre- 
sented in Fig 1 and 2. 


The age range of the type 1 patients was > ; 


59 to 86 years with an average age of 68. 


years. The age range of the type 2 patients 


was lower, 50 to 76 years with an average 1 
age of 65 years. 


The consistent symptom in the type 1. ii 
patients was abdominal pain, either colicky: >- 


or generalized as with peritonitis. Two 
of seven patients complained of melena. 
Three patients had evidence of vascular i 
sufficiency of other organ systems, and on 
had rheumatoid arthritis. The abdominal 
crisis was not the presenting symptom in 
the type 2 patients. Two patients were sep- 
tic, two were in shock from blood loss,’ two. 
had undergone cardiopulmonary bypass, 


and one had an abdominal aneurysmec-.. 


tomy. The abdominal disorder appeared’ 
after resuscitation or postoperatively. 

The operative indication in six patients - 
was clinically diagnosed peritonitis or x- 
ray film evidence of free intraperitoneal 


air. All of these patients had full thickness 


bowel necrosis, and apparent operative in- 
dications. Patients 3 and 7 (Fig 1) and pa- 
tient 7 (Fig 2) were treated operatively 
primarily because necrotic mucosa was’ 
seen through the proctoscope. Two of these 
patients were believed to have peritonitis 
also, and all three had full thickness gan- 
grenous bowel changes. Patients 1 and 2- 
(Fig 1) and patients 1, 5, and 6 (Fig 2) were: 
treated operatively because of stricture. 
formation, rectal bleeding, or because th 
severity of the ischemic process was un- 
known. In four of these patients, the: 
erotic. process was found to be:limited to 
the mucosa. Comparison of the.x-ray p 
sentation with the pathological pictur 


-veals that in 1 four patients with mucosal 





Stricture, 
~ submucosal 
edema 


‘Abdominal pain, 
‘melena 


Distention, 
Peritonitis 


Peripheral 
vascular 
disease 


Chronic brain Dilated colon 


syndrome 


Distention, 
Peritonitis 


Peritonitis Hypertension Free air 


Cerebral vascular Free air 
insufficiency 


Abdominal pain 


Abdominal pain Dilated colon 


admission) 


Right colectomy — 

< followed by left — 
colectomy 24 hr- 
later 


‘Mucosal 


Full thickness 
necrosis” 


Sigmoid colectomy 
with colostomy 


Full thickness 
necrosis with 
perforation 


Left colectomy 
with colostomy 


Sigmoid resection 
with colostomy 


Full thickness. > 
necrosis with 
perforation 


Sigmoid resection 
with colostomy 


Full thickness 
necrosis with =- 
perforation 


Full thickness 
necrosis 


Left colectomy 
with colostomy 


Fig 2.—Summary of cases of ischemic colitis secondary to shock (type 2). 


Associated 
Condition 


Presenting 
Symptom 


X-Ray 
Findings 


Prostatic Submucosal 


abscess 


Septic 
shock, 
uremia 


Pulmonary 
infection 


Free air 


Hemorrhagic Bleeding 
shock ulcer 


Trauma with 
blood loss, 
shock 


Colonic 
dilitation 


Rheumatic 
heart 
disease 


Postoperative 
mitral valve 


replacement 


Submucosal 
edema 


Postoperative 
< = coronary — 
“artery vei 


Colon 
Involved 


Pathologic. 

Treatment Findings: 
Right 

colectomy 


Full thickness. 
necrosis i 


Full thickness Died 
necrosis a 


Sigmoid 
resection 


Right colectomy, Full thickness 
vagotomy, and necrosis 
pyloroplasty ER 
Subtotal 
colectomy 


Full thickness 
necrosis 


Right colectomy Mucosal 9 
followed 24 hr necrosis 
later by left a 
colectomy 
with ileostomy. 












‘submucosal edema were treated by resée- 
tion. in the acute stage with the necrosis 
pathologically. limited to the mucosa. Both 
-subsequently..developed progression of 
their disease with full thickness necrosis 
(Fig 5 and 6) requiring further resection. 
Ten patients had full thickness necrosis 
of the bowel wall, either localized or gen- 
eralized, when examined histologically. 
-Three patients had free intraperitoneal 
air, indicating a perforated viscus. Three 
patients had full thickness necrosis and ab- 
normal dilatation of the involved segment 
of bowel'on x-ray film (Fig 7 and 8). Two 
patients had normal-sized colons with full 
. thickness necrosis, and two patients did 
not: have roentgenograms. 

Treatment of the involved segments of 
bowel. was -by resection. Colostomy was 
routinely employed when the lesion was on 
the left side, but there was reluctance to 
use ileostomy in right-sided lesions. 

Two type 1 patients and one type 2 pa- 
snt survived. With full thickness necrosis 
of the bowel wall, the mortality was 90%. 
With mucosal necrosis only, the mortality 





Comment 


~The cases presented in this study il- 
„lustrate the severe morbidity and 
“mortality associated with reduced 
blood supply to the colon. The mecha- 
“nism of this dramatic event can be 
variable. The most obvious cause is 


Muscle wall was intact. 
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Two.patients with x-ray film Svidense of 
localized. ischemic colitis manifested by- 


-Fig 4.—Pathologic study of patient presented in Fig 3 demonstrat- 
dng. well-demarcated mucosal necrosis and submucosal edema. 


Fig 5.—Preoperative barium enema (case 2, Fig D showing acute 
ischemia with narrowing and thumb printing in ascending colon. 


: vascular ‘occlusi ; ry F 
-erosclerosis or ‘embolization. st Sim. 


ilarly, surgical transection of the 
inferior mesenteric artery during re- 
section of abdominal aortic aneu- 
rysms produces a variable incidence 
of ischemic changes in the distal co- 
lon.*'* However, arterial occlusion 
in the mesenteric vascular system, 
unassociated with intestinal symp- 
toms, is not an infrequent autopsy 
finding. Others’ have demon- 
strated that ischemic colitis occurs in 
the absence of arteriographically de- 
monstrable vascular occlusions, and 
Larsen" has shown that the bowel 
can have gangrenous changes without 
pathologically demonstrable vascular 
occlusions. 

There appears to be a relationship 
between the nonocclusive colonic is- 
chemia and infarction’ and the is- 
chemic colitis associated with shock as 
described by Wilson and Qualheim," 
McGovern and Goulston,'* Montessori 
and Liepa," and in the present study 
(Fig 2). Williams et al'* utilized supe- 
rior mesenteric artery occlusion for 
two hours in dogs and found upon re- 
lease increased splanchnic vasocon- 
striction and decreased cardiac out- 
put resulting in ischemic changes in 
the bowel. Necrotie changes in the 
bowel wall can be produced by hemor- 
rhagic’® and endotoxin*’ shock in dogs 






are related to mesenteric vaso- 
constriction. It appears at the present 
time that vasoconstriction isa compo- 
nent of nonocclusive colonic ischemia 
whether shock is present or absent. 
Nonocclusive necrosis of the bowel 
has been associated with numerous 
conditions including low cardiac out- 
put secondary to congestive heart 
failure’? and digitalis intoxication. 
It has also been associated with oral 
contraceptive medication.” 
The roentgenographic picture of 
mucosal ischemic colitis is the result... 






























































Fig 3.~—Preoperative barium enema (case `: 
1, Fig 1) demonstrating thumb printing and 
stricture. 


Ischemic Colitis/Kaminski et al 











i Fig 6.—X-ray film 24 hours following right colectomy on patient 


“presented in Fig 5 for mucosal necrosis. Transverse colon had be- 





Fig 8.—Pathologic findings of patient il- 
lustrated in Fig 7 showing full thickness tis- 
sue destruction. 


of submucosal edema (Fig 9 and 10). 
The roentgenographic picture of 
bowel necrosis, which involves the 
muscle wall, has been described by 
Rosato et al,* and their impression 
has been reinforced in the present 
study. The severity of the ischemic 

“process progresses from “thumb 
printing” produced by mucosal necro- 
sis (Fig 9 and 10), to ulcer formation 
(Fig 11), to abnormal dilatation of the 
bowel in the presence of full thickness 
necrosis (Fig 7 and 8). 
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- come dilated with full thickness gangrenous changes. 


These findings are supported by ex- 
amination of the published case his- 
tories of patients with ischemic coli- 
tis in which informaticn concerning 
roentgenographic and pathological 
presentation is available. Thirty-five 
case histories of type 1 patients who 
had abdominal complaints reveal that 
29 patients with necrosis limited 
to the mucosa demonstrated thumb 
printing” secondary te submucosal 
edema with decreased bowel dis- 
tensibility and stricture forma- 
tion.*"447- This is in contrast to 
six type 1 patients’**" with full 
thickness colonic infarction in which 
the affected colon was cilated when 
examined by x-ray or at laparotomy. 
Patients with ischemie colitis asso- 
ciated with shock or sepsis demon- 
strated similar patterns. Farman et 
al described a patient with mucosal 
necrosis and a narrow sizmoid when 
examined by x-ray. Miller et al and 
Sherbon* described patients with full 
thickness colonic wall infarction and 
x-ray evidence of colonie dilatation. 


Fiz 7.—Preoperative roentgenogram of case 4, Fig 2. 




































The roentgenographic appearanc 
of the involved segment of bowel sug- 
gests a therapeutic approach based on 
the natural history of the process (Fig 
12). Acute mucosal necrosis mani+« 
fested roentgenographicaliy by subs. 
mucosal edema (thumb printing), poor» 

bowel distensibility, and stricture for- 
mation is a reversible phenomenon. 
providing the ischemic process. does: 
not progress." Supportive. ther- 
apy is indicated. Operative inter- 
vention in the acute stage may be: 
harmful, and bowel resection. may 
compromise the remaining colon as... 
occurred in case 2, Fig 1 (Fig 5 and 6). . 

Mucosal ulceration and pseudopoly- 
poid formation indicate a more severe 
stage of ischemia” and usually pro- 
duce some degree of stricture.” These 
findings should stimulate anticipation. 
of impending full thickness changes. 
requiring resection. The decision t 
operate in the presence of. thes 
roentgenographic findings must b 
determined by the patient’s con 
Operative intervention: is. 


Ischemie Colitis/Kamins 








poid formation. 





Fig 11.—Healing ischemic ulcer. 












in the presence of peritonitis or free 
intraperitoneal air, and usually will 
: þe done without contrast x-ray films 
of the colon. Dilatation of colon, pre- 
usly diagnosed by barium enema 
or proctoscopic examination to have 
“neerotie mucosa, suggests. the is- 
chemie changes are full thickness and 
surgical exploration is indicated. 
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7 Fig 9.—Thumb printing and submucosal edema with pseudopoly- 








Shock secondary to 
hypovolemia, sepsis, 


Fig 10.—Mucosal necrosis with submucosal edema. 






Bowel Dilatation 


Full Thickness 





ay Wain Gangrene Mucosal Ulcers -- Nonreversible 
i i Perforation 
(sustained or operative) Ischemic 
Colitis 
Submucosal Edema 
Atherosclerotic or Mucosal Stricture Reversible 


embolic vascular 
occlusion or 
nonocclusive ischemia 


Necrosis Only 


Saw Tooth Mucosa 


Fig 12.—Diagrammatic illustration of the natural history of ischemic colitis. 
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C. Auten WALL, MD, San Francisco: I 
wish to focus my remarks on one aspect of 
ischemic colitis, a phase I think we are be- 
rinning to recognize in all our hospitals 
increasing frequency. These are those 
atients with localized left colon disease 
o would fit into Dr. Kaminski’s first clin- 


e clinical pattern is usually one of 
bdominal pain and diarrhea. The 
a is often bloody. There is no clini- 
ence of peritonitis. The patient ap- 
to be improving. These patients fit 
a reversible group of nonfatal epi- 
es of ischemic colitis involving the dis- 
tribution of the inferior mesenteric. 
` One patient was managed surgically and 
urvived, but retrospectively, we wondered 
yhether operation needed to have been 
done, (The patient's barium enema gave 
‘the appearance of thickened, irregular 
nueosal folds with a scalloped contour 
ear the splenic flexure. Progression of the 
loping to the characteristic thumb 
nting was seen.) 
“ Microscopically one sees the mucosa both 
intact and with adjacent areas of ulcera- 
ion. There is striking submucosal edema 
and hematoma formation. The muscular 
-and serosal walls are intact all the way 
round. Retrospectively it would appear 
‘that this lesion would either heal without 
residua or heal with stenosis, in neither in- 
tance an urgent surgical problem. 
Another patient had acute abdominal 
pain and a bloody diarrhea without clinical 
‘evidence of peritonitis. The barium enema 
yas very. much like that of the first pa- 
tient. The typical thumb print appearance 
of ischemic colitis localized to the splenic 
flexure segment of the colon. This patient 
ras followed up witha barium enema two 
later which resulted. in. completely 
findings. Results of subsequent 
n enema and ‘mesenteric angiogram 


E litis and the contraceptive Pil Br Med J ; 
Oe esate EF, et al: Isckemic dilatation 
of the colon. Am J Dig Dis 14922-928, 1969. 


Calem WS, et al: Ischemic lesions of 
ie branisvarie colon. Arch Surg 96:939-943, 


28. Balslev I, et al: grey colitis. Acta 
Chir Seand 136: 235-242, 1970. 
29. Chandrasekhara R, Levitan R: Is- 
carmi colitis. F Med J 1393:266-269, 1971. 
0. Dawson MA, Schaefer JW: The clini- 
ar course of reversible ischemice colitis. 
Gastroenterology 60:577-580, 1971. 
31. Farman 7 Betancourt E, Kilpatriek 
ZM: The radiology of ischemic proctitis. 
Radiology 91:302-307, 1968. 


Discussion 


We wondered about the rate of recovery 
of the colon from this aspect of ischemic 
colitis. 

A third patient had acute abdominal 
pain and bloody diarrhea, without evidence 
of peritonitis. Barium enema showed a le- 
sion with the characteristic scalloped ap- 
pearance segmentally confined to the re- 
gion of the splenic flexure. Four days later 
the barium enema illustrated marked im- 
provement. Ten days later the barium en- 
ema certainly looked normal. Results of 
subsequent barium enema study and mes- 
enteric angiogram were perfectly normal. 

I cite these patients to call attention to 
one aspect of ischemic colitis where the pa- 
tient has acute abdominal pain, usually 
confined to the left side o? the abdomen, 
diarrhea which is often dloody without 
clinical evidence of peritonitis, who, on 
barium enema, shows a segmental lesion. 
Timely management of these patients may 
not necessarily be an urgent operation. 

Freperic W. Tayior, MD, Indianapolis: 
I seem to have missed something here. I 
don’t know when you should operate and 
when you don’t. Do you just watch the pa- 
tients until they perforate or are about to 
perforate? What criteria do you use to de- 
cide to operate other than actual perfora- 
tion? 

Witiiam W. KRIPPAEHNE. MD, Portland, 
Ore: In our experience, other causes of 
submucosal-mucosal edema produce thumb 
printing on barium enema. We have ob- 
served this with transmural colitis, acute 
severe pancreatitis with pericolonic in- 
flammation, and pericolonic abscess. Have 
the authors observed other causes of 
thumb printing and can they separate 
them from ischemia by any method? At 
times even our pathologists have difficulty 
in separating ischemic from other. colitis 
on pathologie study. ; 


Another area of major interest in is-. 
-chemie colitis is where i ‘it oceurs secondary 


33. Sturdy DE 


-segmental colitis. Br 
< o 84. Sherborn- KJ 


chemie colitis. Aust Rad: 
on Kil pid Fan : 


37. Lister E; Jungme 
the colon. Br J Radiol 29341 

38. Miller FT, et al: Ischemie co 
gangrene. Radiology 94:291-207, 1 

39. Byrd BF, et al: Reversible 
occlusion of the colon. Ann Šu 


, 


to low cardiac output. If we ha 
unable to restore output to norm 
normal, we have observed 
mented ischemia extend in 
testinal tract from the stomach 
This has been most difficult in patie: 
ceiving digitalis, diuretics, ard 
agents who are near end-stage hi 
ure. be 
Dr. Kaminski: I would like to 

Wall for his comments and onl 

the patients who do demonstrate 
following mucosal injury alone 
quently stricture and require 

This occurred in one patient in 

that we have presented. 

The question of which patients sh 
operated on and which should be ob 
is the question that we are trying 
swer. The patient that has mucosal 
sis alone has a reversible phenomenc 
many instances. The ischemic process 
involves the entire bowel wall is not r 
ible. This study suggests that th 
genographic picture of dilatation | 


bowel wall due to the absenee of muse 


tone may be an indication that the n 


process involves the full thickness of the 
bowel wall and that operative inte nti 


may be required. 

Dr. Krippaehne’s comments ar 
well taken. Pathologically, t 
times a very confusing diagnosis, 
clinical and roentgenographic preser 


often contributes to the pathologie diag- 


nosis. 


how this disease is diaguoeal | 4 


ographically when other mucosal ede: 


producing entities are possible. The 


with evidence of thumb printin; Seco 
to. submucosal: edema, and then r 


progresses to either heal or 
thickness infarctio 
: diagnosis | is keto 
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‘Pleural empyema was diagnosed in 69 in- 
fants and children over a ten-year period 
1960 to 1970). In 52 of 69 cases, a specific 
rganism | ‘was recovered by culture or gram 
stain: ‘of the pleural fluid. Staphylococcus 
organisms were the etiologic agent in 75% 
of these cases. Seven patients were treated 
by thoracocentesis alone. Closed-tube drain- 
age and/or rib resection was done in 62 pa- 
‘tients. An indicated decortication was done 
‘for three patients. The overall mortality was 
7% with a 3.2% mortality since 1963 when 
staphylococcal specific antibiotics were in- 
troduced. Pleural. empyema in infants and 
children. can be well treated by adequate 
tube drainage and appropriate antibiotic 
herapy with a low morbidity and mortality, 
nd pleural decortication is only rarely indi- 
‘in this age group. 





pleural empyema in children is a 
-~ common complication following 
: he ubiquitous upper respiratory tract 
infection in this age group. The basic 
therapy for this disease state consists 
f isolation’ of the offending orga- 
ism, therapy with the appropriate 
antibiotic, and drainage of the closed- 
space infection. Since the availability 
f appropriate antibiotics, it has been 
our impression that only rarely is de- 
-eortication for empyema needed in 
this age group and that good depen- 
‘dent drainage with closed-tube or 
open-tube thoracostomy is usually ad- 
quate, We therefore reviewed our 
experience with empyema in infants 
and children during the past ten 
years at the Columbus Children’s 
Hospital to substantiate our theory 
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Surgical Therapy of Empyema in Children 


Stephen M. Cattaneo, MD, and James W. Kilman, MD, Columbus, Ohio 


coneerning the surgical therapy of 
empyema in infants and children. 


Materials 


The charts, x-ray films, discharge follow- 
up, and bacteriological material of 69 chil- 
dren treated by surgical means for pleural 
empyema were studied for the period of 
time 1960 through 1969. The only patients 
excluded were those with postoperative 
empyema, empyema following trauma, 
empyema associated with pulmonary tu- 
mors, and empyema associated with re- 
tained foreign bodies. 

The diagnosis in all cases with a pre- 
sumptive diagnosis of “pneumonia with 
pleural effusion” was confirmed by recov- 
ery of fluid from the pleural space. Tho- 
racocentesis with the recovery of purulent 
material containing polymorphonyleo- 
cytes or gram stain was diaghostic in all 
but two cases. The clinical diagnosis was 
further substantiated by a clinical course 
consistent with a closed-space infection (ie, 
elevated white blood cell count, elevated 
temperature, etc). Rectal temperatures 
averaged 38.9 C (102 F) on admission, and 
daily elevations were noted prior to surgi- 
cal intervention. 

There were 35 boys and 34 girls in this 
series. The age range was from 2 months 
to 16 years. Infants prior to 2 years of age 
comprised 60% (42 of 69) of the cases in 
this series and 27 of these were below 1 
year of age. 

Forty-seven of the 69 patients had anti- 
biotic therapy with one or more antibiotics 
prior to admission. Twenty patients had 
been hospitalized and treated elsewhere 
and were transferred due to complications 
of therapy (eg, pneumothorax) or failure to 
respond to therapy. 

Physical findings consisted mostly of 
dullness over the involved hemithorax with 
diminished breath sounds and decreased 
chest wall movement on the involved side. 
Chest pain was a complaint in 12 patients. 


Hemoptysis was not a presenting com- 


plaint in. this series. 


Symptoms had been present for less — 
-than three weeks i 63 3: patients and a 


more than six weeks in six. Three of the 
latter six went on to decortication due tò: 
failure to be treated well during the acute E 
phase. 7 

Predisposing infections were preden | moo 
25% (17 of 69) of the patients. Seven of. 
these infections were viral infections such 
as measles. The remainder had staphylo- 
coccal infections or were exposed to viru- 
lent staphylococcal infections in other fam- 
ily members. 

Pleural fluid was suspected on the ad- 
mitting chest x-ray film in all cases. This” 
pleural fluid was described as massive in 17 
patients and as such generally opacified 
75% of the involved hemithorax. Only three: 
patients had bilateral pleural fluid. Pneu- 
matoceles were demonstrated in 18 pa- 
tients, and many of these developed during 
the course of hospitalization. Twelve of th 
patients with pneumatoceles had prove 
staphylococcal infection, one had a pneu 
mococcal empyema, and four had em- 
pyema of undetermined cause. Pulmonary 
infiltrate was present in 54 of the 69 pa-: 
tients but was not seen at times until after 
surgical drainage of the empyema. 

A specific organism was identified in 75% 
(52 of 69) of the cases (Table 1). This was. 
on the basis of positive cultures of the... 
pleural fluid or positive identification ofo 
the organism on gram smear. A positive 
pleural culture was obtained in 58% (40 of 
69) of the patients. Two thirds of these pa- 
tients had been treated with antibiotics 
prior to admission (Table 2). Coagulase 
positive Staphylococcus was the offending 
organism in 80% of the positive pleural cul- 
tures. Three patients had pneumococeus 
recovered from the pleural. fluid. Three 
pleural fluid specimens revealed beta he 
molytie Streptococcus organisms. and one 
specimen grew out Pseudomonas. There 
was no growth in the pleural specimen in 
29 cases, but a presumptive diagnosis: could 
be made on gram smear and recovery of 
positive cultures from the nasopharyngeal 
area or throat (Table 2). No positive blood 
cultures were obtained in any patient 
without positive pleural cultures; and posi- 
tive blood cultures were only obtained in 
13% of the cases. Gee. 
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-Table 1—Identification of Org 


sphylococcus 
(coagulase postive’ 


- onon. Both d 
septicemia prio. 
in 1962 of meth 


o staphylococcal infe 


otals based on:culture and gram stain of pleural fluid. 


ine case, coagulase negatiye, X2. 


ixed flora. (Staphylococcus and Pneumococcus) in one case. 


Table 2.— Extra Pleural Recovery in 40 Patients 
With Positive Pleural Fluid Culture 


No. of 


Organism Cases 


Staphylocuccus 

- (coagulase positive) 
Pneumococcus 
Streptococcus 


Results 
yieal therapy in seven patients 
by thoracocentesis alone. This 
dequate therapy along with ap- 
priate antibiotics in five of these 
es. Aspiration was done as re- 
quired and in each instance the mate- 
obtained was thin, turbid-yellow, 
readily removed. All had staphy- 
lococeal infections and were treated 
for an average of 21 days. One mori- 
| infant was treated by thoraco- 
centesis but died six hours following 
admission due to sepsis. One patient 
had aspiration of fluid, was dis- 
charged on antibiotic therapy which 
was inadequate, and then readmitted 
much later with a dense fibrothorax 

requiring decortication. 
‘Forty-four patients had initial 
closed-tube thoracostomy for their 
npyema. Drainage of the empyema 
ineffective in 45% (20 of 44) of the 
ents, and further surgical therapy 
as s indicated. Further therapy was 
icated by the failure of improve- 


} tabe drainage. Four of these 
ts went on to decortication, and 


ge to open-tube drainage. The 
ats of anton for 


Before 
Antibiotics 


_ ing rib resection and o 


Positive Culture 
Nasopharyngeal, 


Throat Blood Recovery, % 


fully treated by closed-tube drainage, 
the tube was removed prior to dis- 
charge. Two patients died following 
closed-tube thoracostomy. One died of 
staphylococcal septicemia prior to the 
introduction of methicillin sodium in 
1962, and the other died of renal fail- 
ure due to a drug sensitivity. 
Eighteen patients had a rib resec- 
tion and open-tube thoracostomy as 
their initial surgical prozedure due to 
the thickness of the pleiral peel and 
to insure good drainage. Sixteen 
more patients with closed-tube thora- 
costomy were converted to open-tube 
thoracostomy by rib resection due to 
a failure of the clinical course of the 
patient to improve. Twe of these pa- 
tients had decortication due to failure 
of the open-tube thoracostomy to re- 
solve their problems. One had a per- 
sistent bronchopleural fistula, and the 
other had extensive pulmonary neu- 
rosis with abscess formation requir- 
ing a lower lobectomy at the time 
of decortication. Patients requiring 
open-tube thoracostomy with rib re- 
section had an average hospital stay 
of 26 days. Approximately 50% of 
these patients were discharged with a 
tube in place, and this tube was re- 


moved at the time of a postoperative 


office visit. Two patients died follow- 


tube thora- - 


Seven: children had Eco: 
for their empyem: 
tients were initially 
treated elsewhere 
the chronic phase o 
did not have surgical drainage 
the acute phase. Two patient 
decortication for persistent b 
chopleural fistula and one for u 
solving empyema assoc 
bronchiectasis, The remain 
decortications were done’ 
chronic pleural peel that d 
to resolve with tube draina 
average total hospital stay for 
tients treated by decorticati 
days. The average hospital 
lowing decortication was 11 d 
deaths occurred in the group h 
decortication. TE 
Fifty-eight percent (37 of z 
survivors have been followed fi 
ods of two to seven years, A 
had excellent to good resolution 
these chest x-ray films. No pat 
has any scoliosis or respirato 
tation. No patient treated by 
thoracostomy or rib resecti 
has required any further surgi 
cedure. 


Comment 


Empyema in infants and childre 
can be best handled by strict 
herence to certain principles: (1) care- 
ful diagnosis of the condition mad 
by the clinical course, physical exa 
nation, and confirmed by appropri 
x-ray film studies; (2) recovery of 
offending organism by aspiratio 
fluid from the chest and cul: 
other extrapleural sources; (3) 
istration of the appropriate anti 
biotics as indicated by cultures 
tained or organism identification; 
early surgical drainage of the 
from the pleural space by th 
appropriate means (closed-tube 
costomy in most cases); (5) con 
of closed-tube thoracostomy. 
tube thoracostomy by rib 
the clinical course does not imp 
(6) decortication rarely indi 
then: only for complicati 


pyema, or in chronic c: cases 
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spond to thoracocentesis alone. 

ifty percent (20 of 42). required 

be drainage for adequate sur- 

erapy in this group. Stiles et 

ff et alz and others have sug- 

d that open drainage is rarely 

ted in children, but we prefer to 

vert from closed-tube to open-tube 

therapy if the clinical condition does 

not improve after closed-tube drain- 

f the. empyema, It is interesting 

e in the series reported by Stiles 

> in which he suggested that 

open-tube drainage is rarely indi- 

cated, that the two groups of children 

ompared in his series are not similar 

only a small number of infants 

latest series required less tube 

age. Decortication was not re- 

lired in any infant under 2 years of 

age and late follow-up revealed no 

isa ility due to rib resection or tube 
inage of their empyema. 

horacocentesis is essential to the 

gnosis of empyema and the identi- 

on of the offending organism. 

ocentesis was instrumental in 

he identification of the primary or- 

m in all but two of the cases in 

1is series. Patients who were given 

iotics prior to admission still had 

sitive pleural culture in 75% of 

ses. Extrapleural cultures aid in 


ures are negative. A presump- 

agnosis must be constantly 

inized during the course of ther- 

py since change in appropriate anti- 
tic coverage may be indicated. 

_ Length of hospitalization may be 

best correlated with the ease of surgi- 

cal drainage in this series of patients. 

atients having thoracocentesis alone 

hospitalized for 21 days. Chil- 

en treated by closed-tube thoracos- 

my lone Were Hospitalized for an 


Patients — : 


(42 of 69) 
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Fig 1.—Age distribution indicating increased incidence during infancy. 


Thoracocentesis 
O Closed-Tube 
Open-Tube 
Death 


Patients 


7960 1961 1962 1963 


1964 1965 1966 


1967 1968 


Year 


Fig 2.—Surgical therapy for empyema in children demonstrating low mortality since intr 


duction of the antibiotic methicillin in 1962. 


due to ruptured pneumatoceles and 
pneumothorax requires that these pa- 
tients remain under observation until 
the pneumatoceles clears. Middel- 
kamp et al’ reported an incidence of 
46% spontaneous pneumothorax with 
staphylococcal pneumonia and em- 
pyema. Pneumothorax developed in 
28% of our patients emphasizing the 
need for careful follow-up of the 
patients in the presence of pneu- 
matoceles. 

In 1963, Sensenig et al recom- 
mended decortication for chronic em- 
pyema in children to decrease the 
morbidity and complications of pro- 
longed tube drainage. Thomas et al 
reported on a large series of 16 in- 


_ fants and children who had early 
+ thoracostomy and decortication for 
unresolved. loculated | pneumonia, 13 


monary resection for pulmonary ab- 
scess. Our experience, in agreement 
with Groff et al, Wise et al,° Smit 
and Gerald,’ and others, suggests 
that decortication is rarely indicatec 
Of seven decortications in our series, 
at least four may have been avoided. 
with the use of open-tube thorae: 
tomy and rib resection early i 
course of treatment. In the asympto- 
matic patient, the decision to perform 
decortication should not be based. 
solely on the x-ray film findings. De 
cortication, when indicated, may 
expected to produce a good res 
the majority of patients. ` 

The mortality in infants a 
dren for empyema has been d t 
cally reduced from 26% as reporte b 
Forbes“ in 1946 to 1.6% as reported by 


Stiles et al in 1970. This marked 
duction in mortality M has. been partl 















ailab 
especially s since t 





arly surgical drainage of the 


icostomy has also played an im- 
ant role in the reduction of mor- 
ht -for empyema in infants and 
ren. This reduction of mortality 
demonstrated in this small series of 
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BERT F. WILSON, MD, Detroit: I agree 
the authors; however, the treatment 
mpyema in adults not uncommonly 
be much more aggressive than in chil- 


tibiotics by themselves are becoming 
less effective in treating empyema pa- 
tients; more of these infections are due to 
gram negative bacilli, and more of these 
germ negative bacilli are resistant to anti- 
: biotics. Many of the worst problems that 
re now see develop in patients whose em- 
yema has been treated with needle aspi- 
ation and antibiotics for several weeks; 
‘these patients tend to develop multiple 
‘suppurative loculations which may be im- 
possible. to drain adequately even with 
ypen-tube thoracostomy. 

-VI would like to stress the value of early 
; decortication i in such patients. All the pus 
and fibrosuppurative peel can be accu- 
‘ately removed and adhesions can be cut 
flowing complete expansion of the lung. 
The earlier the surgery is performed, the 
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of methicillin in 1962. ee 


-space infection by closed-tube ` 


illin no o evidence o resi 
r- sufficiency. X 
plete resolution. Ou 
-cate that we m 
- recovery,- including tho 





tality of 32% since 1962 (one of 34) z 
(Fig 2). ; ; 

Little intotination is available con- 
cerning the long-term follow-up of 


infants and children with empyema. 


Wise et al evaluated 15 patients, 5 to 


16 years after hospizalization and 
treatment for empyerma, and found 
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Discussion 


easier it is to remove the peel. Very few 
wound infections occur in these patients 
even if large amounts of pus come in con- 
tact with the incision. In 2 number of in- 
stances we were able to send patients 
home within seven to ten days after decor- 
tication even though they had already been 
in the hospital for severa} weeks and had 
made little or no progress. 

Nevertheless, one should first attempt to 
drain empyemas with large chest tubes as 
early and completely as possible; however, 
if open-chest and/or closed-chest tube 
drainage is not rapidly successful, one 
should strongly consider that loculations 
may have developed and that decortication 
may be needed. 

Except for the small empyemas with 
thin fluid, one should probably not attempt 
management with needle aspiration and 
antibiotics alone. 


Dr. James W. KILMAN: I agree with Dr. 
Wilson. This has been ovr impression in 
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whose course was furt! 
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the treatment of empyema in adul 
fortunately, the thing that you a 
happens in most instances. We | 
our hands on the patient early eno 
I believe if the patient can be se 
the surgeon, appropriate diagno 
by thoracocentesis, and treg 
tuted, even in the adult with ¢ 
decortication is rarely indicated. 
chronicity has been establish 
tication is frequently indicated. C 
can probably be defined as delay 
cal drainage by three weeks er m 

Interestingly enough, children w 
not had decortication but treated by. 
drainage have little residual abnormal pul- 
monary functions later in life. Even. 
have been sent home with an. extremely 
thick peel and the x-ray. film lóoks bad, as 
you follow them in the postoperative p 
riod, the x-ray film improves dramat 

One plea I would like to make is don’ 
treat x-ray film. Treat the clinical 
tion and the clinical situation. 
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lot study of cholecystectomy patients 
showed 6% developed urinary tract infec- 
ons. Perioperative urethral catheterization 
required in 30%, of which 20% devel- 
oped symptomatic urinary tract infection. 
This high postoperative morbidity related 
lely to the genitourinary tract prompted us 
tigate an alternative procedure. Dur- 
ntra- abdominal procedures, 300 patients 
Í itine, intra-operative, percutaneous, 
ubic insertions of Supracath (group 
‘ rapubic Foley (group B) catheter. In 
, 3.7%. mechanical complications 
2% bacteriuria were noted. Bacteriuria 
to 2.7% if catheters functioned un- 
al. in. group B there were no me- 
complications and 35% incidence of 
eriuria: (100% for urethral catheters in- 
serted an equal length of time). 
Suprapubic catheterization affords much 
lower incidence of bacteriuria than urethral 
heterization and, more importantly, ab- 
of symptomatic urinary tract infec- 
. This technique additionally offers ad- 
ages of simplicity and complete patient 
mfort and acceptance. 








V]\he hazards of urethral catheter- 
ization are well documented. 
eater than 1% of all hospitalized 
atients acquire a catheter-associated 
urinary ‘tract infection, as estimated 
the Genter for Disease Control. 
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uprapubic Bladder Drainage 
in General Surgery 
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The projection of 10,000 annual cases 
of gram-negative bacteremia second- 
ary to these infections places the 
gravity of this problem in perspec- 
tive.’ Three years ago we became con- 
cerned with the frequency of urethral 
catheterization required in postopera- 
tive, general surgical patients. 

To define this incidence, 166 con- 
secutive cases of cholecystectomy 
were reviewed at a private commu- 
nity hospital. Cholecystectomy was 
selected as a typical intra-abdominal 
operation distant from the bladder. 
Catheterization was required in 30% 
(49 of 166) of these patients. Eighteen 
percent were catheterized immedi- 
ately before or during surgery and 
82% postoperatively. Twenty percent 
of these patients were treated with 
antibiotics for symptomatic urinary 
tract infection while in the hospital, 
for an overall 6% incidence of postop- 
erative urinary tract infection. 

Certain patients develop symptoms 
of cystitis following hospital dis- 
charge. Therefore, it is suspected that 
significantly more than 20% devel- 
oped symptomatic infection. Sood? re- 
ported a 29% incidence of urinary 
tract infection in 98 patients after 
single catheterization under general 
anesthesia, prior to gynecological lap- 


arotomy. 
To reduce this morbidity, routine 
‘percutaneous suprapubic bladder - 


- drainage was initiated at the time of | 
-intra-abdominal surgery. ‘Suprapubie 
E drainage of the distended bladder an 


_ year an improved model of tke a : 


tedates Hippocrates.’ Within the last. 
20 years increasing interest and pop- 
ularization of this technique have. 
been documented.’ Multiple tech. 
niques utilizing polyethylene intra- 
venous and tube feeding catheters, 
silicone and polyvinyl chloride cathe- 
ters, and multisized Malecot and Fo- 
ley catheters have been employed.” 
These have been introduced by a vai 
ety of guides, trocars, and needl 


Methods 


By trial, use of the Intracath (C.A. Bard, 
Inc., Murray Hill, NJ) was discarded. be- 
cause of frequent kinking. If excessive. 
length of catheter passed into the bladder 
neck, symptoms of urethritis resulted. Th 
Cystocath (Dow Corning Corp., Midland, 
Mich) was cumbersome, subject to mechan 
ical failure, and involved a tedious method 
of fixation. The Snyder Urevae (Zimmer. 
Warsaw, Ind), utilizing suction, was elimi 
nated for several of these reasons. The Ar- 
gyle-Ingram Trocar Catheter (Aloe M 
cal Division, Sherwood Medical Industries 
St. Louis) appears well designed but as ye 
has not been available. coe 

This study began using the “Inside the 
Needle Catheter” (C.A. Bard, Inc., Murra: 
Hill, NJ) and the Supracath (Deser 
Pharmaceutical Co., Ine., Sandy, Utah) 
both of which were manufactured w 
precut distal side holes and: provided 
larger needle and catheter than the Intra 
cath, However, as with the Intr: 
there was no provision for removi es 
needle from the catheter. Over the past 












Fig 1.—Supracath set. 


dures where the bladder contained approx- 
ately 80 ml or more of urine. 
Tn another phase of ne study, suprapu- 


a (effectiveness limited to several 
or the urethral catheter (excessive 
dity). Examples include postopera- 

ive monitoring of urine output, bladder 
itlet obstruction, or anticipated bladder 
from extensive contiguous surgery 

ch as abdominoperineal resections. 

ie technique lends itself wherever the 
dis large enough to permit a hand or 

several fingers to palpate the bladder. Oc- 
easional difficulty arises when adhesions 
seal off the lower abdominal wall or pelvis 
or when a low-volume bladder does not 
‘coapt. with the anterior peritoneal wall, 
“leaving no safe extraperitoneal approach 
“to the bladder. 
Figure 1 illustrates the Supracath set 
with a 10.2-cm (4-in) needle (11 gauge) and 
lisposable sheath, 45.7-cm (18-in) polyvinyl 
chloride catheter (13 gauge, 7 French), dis- 
tal side holes and markers at 11.0 and 17.5 
m, a three-way stopcock with connector to 
receive urinary drainage tubing, and stub 
needle adapter with needle guard. The 
hree-way stopeock permits control of 
rine outflow as well as sterile irrigation 
nd urine sampling through the rubber 


gure 2 demonstrates insertion tech- 
£ the Supracath. A saggital view of 
bdomen is shown with the surgeon’s 


iy and directed into the bladder in 

e midline or off laterally in procedures 
ploying a low midline incision. As soon 
needle resistance: stops and urine flow 
ough the needle is noted, compression is 
ed. The catheter-is introduced, then 
ily while the needle is removed and 


arded. It is then anchored to the skin =: 


EEZZ si 


Fig 2.—Percutaneous intra-operative insertion of Supracath. Circled. 
inset, Needle is slipped off catheter while holding catheter secùraly. 


Fig 3.—Fixation of Supracath. 





Fig 4.—Insertion of suprapubic Foley catheter. 


onabsorbable suture at 10 cm (1 cm 
low. the level of the 1l-em marker). Flow 
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with the left hand assures safe direction of 
the catheter. The 5-ml balloon is then in- 
flated, the guide removed, urine cultured, 
and the catheter suture fixed to the skin. A 
sterile, closed urine drainage system is 
then connected to the Foley, dropped off 
the side of the table, and secured to the 
drapes with a towel clip. Originally, a No. 
14 French Foley catheter was used, but 
flows were less reliable. 

Insertion of the Supracath takes less 
than a minute; the suprapubic Foley, ap- 
proximately one to two minutes. If the 
Supracath kinks and ceases to function 


(usually by the second or third postopera- 
tive day), it is removed. At times the stop- 
< eock has been closed to allow patients to- 


were clamped and aspirated through th 
catheter wall in a similar Tanne: 


specimens that culture any pathogen’ 
bacteria are considered significant." Co 
ony counts thus lose their importa : 


Suprapubic bladder aspiration is 
ered a superior technique for obtain 
urine cultures and is widely used in pedia 
ric practice. Marts 

All urine samples were cultured on 5 
sheep blood agar and eosin methylene blue 
plates, as well as being inoculated in N; 
tional Institutes of Health fluid thioglycol-. 
late. Plates were read after overnight in- 
cubation and held for a total of 72 hours. 


Results 


This series includes a total of 30 
patients divided into two grou 
group A, 270 patients with Supra: 
caths; and group B, 30 patients wit 
suprapubic Foley catheters. = 

In group A, samples from 171 pa- 
tients were cultured at the time of 
Supracath placement and remova 
while in the remaining 99 patients, 
specimens were either lost or not ob- 
tained. In those cases where comple 
culture data were available a bact 
riuria incidence of 8.2% (14 of 171) 
was noted. Fifty-seven percent o 
these patients began to void prior to 
Supracath removal and had a bac 
riuria rate of 55%. The 48% wh 
never voided until the catheter 
discontinued had a 2.7% bacteri 
incidence. Mechanical complici 4 
occurred in. 3.7% of 270 case 
patients develoned hemat 













), there were 30 patients, 14 
ch had complete culture data 
Of these, 35% (five of 14) 
bacteriuria, all of which 
dwelling Foleys a minimum of 
lays. Patients in this group had 
ters in place an average of 12 
‘but as long as two months. 
> were no mechanical complica- 
ons in this group. 

In both groups the most frequently 
ultured significant bacteria were Es- 
chia coli, enterococci, Klebsiella, 
Bacillus organisms. Rarely were 
"admixtures. No patient devel- 
signs or symptoms suggestive of 
he presence of a urinary tract infec- 
nor did any patient develop a 
d infection from urine contami- 
n. The average patient was in 
xth decade, with an age distribu- 
from 17 to 89 years. Procedures 
t frequently performed were bili- 
, gastric, and colorectal oper- 
ons, but included limited incisions 
such as appendectomies and indirect 
guinal herniorrhaphies. 










































Comment 


To our knowledge, this study is the 
t published report advocating the 
se of the suprapubic bladder drain- 
ge as a regular complement to gen- 
ral surgical procedures. It was 
prompted by the high incidence (30%) 
of perioperative urethral catheter- 
izations, and the subsequent 20% 
symptomatic urinary tract infections 
in 166 patients undergoing cholecys- 
ectomy. Attempts to have patients 
pty. their bladders preoperatively 
ot consistently successful and 
F-too often reversed by the en- 
iastic efforts of the anesthesiolo- 
to replace fluid losses, frequently 
ing. in a distended bladder at 
conclusion of the procedure. Di- 
bladder decompression by needle 
aspiration during operation has been 
sted,’ and also used. by one of 
uthors. without untoward ef- 
However, continuous suprapu- 
ic bladder decompression more cer- 
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high. This is, however. lower than 
most published studies using plastic 
catheters in suprapubic drainage 
techniques.**" Of importance, no 
single patient complained of dysuria, 
frequency, chills, or fever. In those 
cases where follow-up was possible, 
bacteriuria cleared immediately on 
subsequent midstream urine exami- 
nations or cultures. 

Patients started voiding only when 
their Supracath malfunctioned result- 
ing in bladder filling and the usual 
sensations leading to volitional mic- 
turition. This occurred in 57% of our 
patients in group A with an attend- 
ant bacteriuria rate of 5.5%. Forty- 
three percent of patients never 
voided and were noted to have a 2.7% 
incidence of bacteriuria. This striking 
difference possibly resulted from 
sampling difficulties where (1) a static 
urine column in a blocked catheter is 
more likely to yield a positive culture; 
and (2) the blocked catheter often 
could not be sampled and the less con- 
trolled technique of aspirating urine 
from the collection bag was neces- 
sary. In either instance bacterial con- 
tamination or colonization was proba- 
bly enhanced, resulting in false- 
positive cultures. 

The overall mechanical complica- 
tion rate in group A (270 patients) 
was 3.7% secondary to hematuria or 
kinking of the Supracath. This re- 
mains a problem especially when 
these bladders must be drained by re- 
sorting to a urethral catheter. 

In group B the suprapubic Foley 
produced a 35% incidence of bacte- 
riuria but no mechanical complica- 
tions. These catheters were in place a 
minimum of nine days. This incidence 
of bacteriuria is exceedingly low com- 
pared with the 98% significant bacte- 
riuria following four days of gravity 
drainage with a Foley urethral cathe- 
ter.” In all 30 cases in group B, su- 
prapubic Foley was inserted where a 
urethral Foley would have been nec- 
essary because of the requirement for 
prolonged bladder drainage. This, 
these patients have been spared con- 





_ siderable morbidity (35% bacteriuria 


l nita 2 a bacteriuria tate of 8.2% 
in the Supracath study appears rather 


ization with the attenda 
urinary tract infection. 
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Failing in this, the wwe 
elect to perform a transurethral re- 
section with the suprapubic Foley 
dwelling, allowing the irrigati 
lution to flush directly throug 
vent rather than stopping and em 
ing the bladder periodically. 
on occasion, used Supracat 
lieve bladder distention out 
operating room after detem 
percussion that the bladder is 
distended by “blindly” directi 
needle percutaneously into th 
der. This technique can obvi 
sult in significant morbidit 

Both Supracath and sup 
ley provide a ready means 
pressing the distended blad 
gery, which otherwise — 
traumatized or impede e 
sides providing the mo: 
method for obtaining a sa 
urine culture, these techniques 
the physician to determine 
bladder tone by easily meas 
sidual urine volume. In no inst 
was extravasation of urine into 
free peritoneal cavity or space 
zius detected. There were no fist 
hematomas, or insertion tract 
tions. All catheter. woun 
sealed readily without problems 
cept in several cases. wh 
clamped suprapubie ne 


























































































procedure is e e at i 
with complete patient > 
acceptance. Most patients 31 












to its removal. ; 
In conclusion, we feel Ta 












gery. It minimizes postopera ti 0 
bidity, saving one. third of t 
patients from urethral 
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< QUESTION: What about the use when the 
< surgeon's hand is not utilized intra-abdom- 
inally, such as procedures for hernia or hem- 
` orrhoids? 

Dr, WILKINSON: In closing I would like to 
_ emphasize several important points. First, 
if you are not aware of the problems that 
are attendant with urethral catheter- 
zation, perhaps you are not following your 
ases quite long enough, because some of 
hese appear only after the third or fourth 
week, ‘postoperatively. 

At the beginning of the operation, if 
ere is not enough urine in the bladder, 
we request the anesthesiologist to give the 











-order that there will be adequate urine 
n the bladder at the termination of the ab- 
dominal procedure to permit safe, accurate 
insertion of the suprapubic catheter. The 
` insertion should be made sufficiently low so 
that the catheter does not traverse the 
peritoneal cavity. We would like to empha- 
size that these tubes are left in the bladder 
for at least two days following their inser- 
tion: Perhaps this isn’t necessary, but we 
have felt that it was a good idea to have 
-gome sort of tract formed before the tube 
was removed in order to prevent complica- 
tions in the space of Retzius. 

-. We have avoided “blind” insertion of the 
: catheter. Therefore, if the abdominal inci- 
sion is too small to permit positive, manual 
delineation of the bladder, or it is obscure 
due to adhesions, no attempt is made to in- 
sert the catheter. In certain appendectomy 
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Discussion 


and herniorrkaphies when the history indi- 
cates prior urinary difficulty, the catheter 
has been utilized. Most often it has been 
utilized in vascular, biliary, gastric, and 
colorectal operations routinely. In cases 
where pelvic dissection is done, or careful 
monitoring of urinary output is required, 
or a large bladder due to a palpably en- 
larged prostate is found at operation, a No. 
16 French suprapubic Foley catheter is in- 
serted. This enables the patient to achieve 
comfortable bladder drainage until he is 
able to void zormally. It also permits one 
to check for residual urine without the in- 
sertion of urethral catheter. The suprapu- 
bic catheter is simply clamped, the patient 
voids on demand and the catheter is then 
opened and residual determined. 

In the evert the patient requires prosta- 
tic surgery after pelvic dissection to be 
able to void normally, the transurethral re- 
section is considerably facilitated with the 
suprapubic Foley catheter in place, as the 
irrigating solution can be permitted to es- 
cape as the cperation progresses. 

We are presently having a bivalved nee- 
dle made to enable us to insert a French 
No. 10 Foley catheter in an easy manner. 
Just this week we were informed of a tro- 
car catheter of Foley type which may also 
prove to be very convenient and safe. 

On July 16; 1969, a gastrectomy was be- 
gun on a somewhat obese male and on 
opening the abdomen the urinary bladder 
was found te extend up to the transverse 
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colon. Reflection on the carelessness which © 
led to this dilemma, and on the problems 
associated with urethral catheterization, © 
led us to decompress this huge organ ven- 
trally. A stab opening was made inthe skin > 
and anterior sheath of the suprapubic area 
and through this a No. 16 Foley catheter” 
was thrust into the urinary bladder with 
the use of a catheter guide. Several weeks 
later a transurethral resection was ‘per- 
formed. I relate this very practical an 
gratifying episode to illustrate the fac 
that “the prepared mind” is often a neces- 
sary prerequisite to the acceptance of new. 
ideas which may at first glance seem un- 
necessarily radical, or quite different from = 
long-accepted approaches to common prob- =. 
lems. To be quite honest, I believe there is 
a reasonable chance that my very cautious; 
conservative, and aging mind might well i: 
have rejected the idea of routine suprapu- 
bic urinary drainage in association with | 
celiotomy had it not been for the successful 
experience referred to above. oe 
After reviewing a significant number of 
complications occurring after postopera- 
tive urethral catheterizations and compar- `: 
ing this experience with complete absence 
of clinical bladder infection following su- 
prapubic bladder drainage, as utilized in 
this series of 300 cases, we concluded that. 
suprapubic bladder drainage, as easily and 
rapidly as it can be achieved, is a proce- 
dure which should be employed on a. rou- 
tine basis. ; 
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even abdominal wound disruptions 

rring in 4,242 procedures during a 

fear period are reviewed and various 

etiologic factors are compared statistically 

to a random sample of the population whose 

“wounds healed without dehiscence. 

Dehiscence is more likely to occur in 

‘and in patients over the age of 50 

or if potential wound contamination, 

fection, or anemia are present. Dehiscence 

less likely to occur through transverse in- 
cisions than through vertical incisions. 

‘Other factors such as race, primary dis- 

ease, type of operation, type of closure, obe- 

ity, operator, reoperation, jaundice, use of 

is, increased intra-abdominal pres- 

and hypoproteinemia were not statisti- 

ally significant factors in the cause of de- 


spite of the many advances in 
surgery and the growth of knowl- 

re of wound healing, dehiscence of 
lominal wounds remains a signifi- 

t problem. The incidence of dehis- 
cence i is reported between 0.36% and 
8%,'? with a mortality of 11% to 


-Most authors agree that there are 
possible reasons for dehis- 
cence. A list of possible caus- 
ative agents include (1) type of 
cision, (2) type of closure, (3) 
hypoproteinemia, (4) anemia, (5) 
ind infection, (6) increased intra- 
abdominal pressure, (7) ascorbic acid 
ency, (8) type of operation, (9) 
isposing factors such as malig- 

, obesity, use of steroids, and 


ile there is relative agreement 
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about these causative agents, there is 
considerable disagreement about the 
relative importance of the various 
factors in dehiscence. Reports that 
compare the frequency of these fac- 
tors in patients with dehiscence to 
a population whose wounds healed 
without dehiscence are rare. This re- 
port summarizes our experience with 
this difficult surgical problem and is 
an attempt to establish zhe statistical 
significance of the variously men- 
tioned causative factors. 


Clinical Material and Methods 


The clinical records of ail patients with 
abdominal wound dehiscerce on the Gen- 
eral Surgery services at the University of 
Missouri Medical Center from July 1964 
through June 1971 were reviewed. In this 
study a dehiscence is defined as wound sep- 
aration of all layers inclucing peritoneum. 
Patients in which the procedure leading to 
dehiscence was done elsewhere, or on other 
services, were excluded “rom the study. 
There were 47 patients with dehiscence 
meeting the above criteria and these rep- 
resent the study population. 

During the period of this review there 
were 4,242 abdominal procedures done, ex- 
cluding inguinal hernias, on the General 
Surgery services. Our incidence of dehis- 
cence was 1.11%. 

A sample of 58 patients from the total 
population without dehiscence was selected 
with the technique of systematic random 
sampling.’ A chronologic ‘ist, by date of 
operation, of all patients without dehis- 
cence in the period of the study was ob- 
tained. It was felt that zhe size of the 
sample population should approximate 
that of the population witt. the problem to 
avoid errors that arise whan disimilar pop- 
ulation sizes are subjectad to statistical 
analysis. Therefore, 1/70 of the total popu- 
lation was felt to be an adequate sample 
size. A number was randomly selected 
from a random number table. After count- 
ing down this number of patients on the 
list of the tal tio every bes pa- 


represents ‘the sam) e withou 

in this study. = : 
There are two separate 

services at our institution 


`- layed wound pe i 


cases. The other service, 
favors vertical incisions, v: 


the service per se is not ev 
paper. However, this variable 


vice and 48.9% on the Blue £ 
ilarly, 51.7% of the 58 ran 
control patients were admit: 
Service and 48.3% to the 
These similarities in relativ 
tend to support the relia i y 
sample. ; 
The clinical records of patien! 
groups were reviewed with parti 
to age, sex, race, incision, closure, pr 
disease, operative procedure, wo 
tion, anemia, hypoproteinemis, 
erator, reoperation, jaundice, | 
creased intra-abdominal pressu 
of steroids. The frequency of eac 
in the group with dehiscence 
sample without it were then 
statistical analysis in an atte 
lish significance. The x? test 
all variables, except those 
themselves to the establish 
and standard deviation. In the 
the t test was utilized. In thi 


‘ ieance was placed at P<.05, 


Findings 


24:1. In the Etn 
cenced there were 22 male: 
and 36 females (62.1%). T! 
was applied to this variable ai 
difference is significant (P<. 
Race.—The dehiscence 


group there were 53 y 
and 5 blacks (8. T ' 





(72.3%) in the group with dehiscence 
re over 50 years of age compared 
-to 31 patients (53.4%) in the group 
without dehiscence. By the x’ test, 
this difference is significant (P<.05). 


Primary Disease.—The diseases for ~ 


which operation was undertaken are 
indicated in Table 1. No statistical 
comparisons were made but it is 
oubtful that the disease per se is a 
cause for dehiscence. Malignancy is 
equently mentioned as a predispos- 
ng cause of dehiscence.’ However, 


ancy (15.5% in ‘the group without de- 
hiacence and 12.8% in the group with 


i Type of Operation.—The types of 
: procedures undertaken are summa- 
-rized in Table 2. No direct statistical 
nferences were made regarding the 
“type of operation. The procedures 
were assessed regarding wound con- 
amination as defined by the presence 
peritonitis, abscesses, or entry into 
he zastrointestinal tract. There were 
cases (74.5%) with wound contami- 
tion in the group with dehiscence 
and 28 (48.3%) in the sample without 
dehiscence. This difference is signifi- 
cant by the x? test (P<.01). 

‘Wound Infection.—There were 34 
patients (72.3%) with wound infec- 
‘tions in the group with dehiscence 

nd- 2 patients (3.4%) in the group 
without it. Infection was established 
by clinical evidence and culture docu- 
‘mentation in all cases. The organisms 
“most commonly encountered were 
Streptococcus faecalis, Escherichia 

oli, and Staphylococcus aureus. Kleb- 
stella, Pseudomonas, and Proteus spe- 
- cies were. also frequently cultured. 
The frequency of wound infection in 
he group with dehiscence is signifi- 
t 


‘ype of Incision.—The type of inci- 
ion used = assessed i in both groups 


which were equally divided. between 


midline and paramedian types. 

The incidence of dehistance in 
transverse incisions is less than in ei- 
ther midline or paramedian ixcisions 
or vertical incisions in general and 
the difference is significant (><.01). 
The midline and paramedian inci- 
sions dehisced with about equal fre- 
quency. 

Type of Closure.—All wouncs were 
closed either with one or more layers 
of interrupted nonabsorbable suture 
or with a running absorbable suture 
on the peritoneum, or posterio= layer, 
followed by interrupted nonabsorb- 
able suture on the anterior fascial 
layer. The nonabsorbable sutuse most 
commonly used was wire but a syn- 
thetic suture and silk were alsoused. 

In the group with dehiscenze per- 
manent interrupted sutures were 
used in 36 (76.6%) patients while the 
combined closure was used in 11 
(23.4%) patients. In the sample with- 
out dehiscence 52 (89.7%) wounds 
were closed with permanent inter- 
rupted sutures and 6 (10.3% were 
closed with the combined methed. The 
type of closure could not be estab- 
lished as a significant factor in dehis- 
cence (P<.1 >.05). 

Closures were also comparsd re- 
garding one-layer or two-lay2r clo- 
sures to the fascia and periteneum. 
One-layer closures were utilized in 18 
cases (27.7%) in the group with dehis- 
cence and two layers were util. zed in 
34 cases (72.3%). In the sample with- 
out dehiscence 18 (31%) were clesed in 
one layer and two layers were used in 
40 (69%). This variable was not signif- 
icant (P >.1). 

Because of the significant reation- 
ship of wound infections to dehis- 
cence, the groups were compared re- 
garding primary skin closure as 
opposed to delayed closure. The ratio- 
nale for this comparison was tnat an 
open, infected wound might result in 
less fascial destruction than sne in 
which the skin was closed. =n. the 
group with dehiscence 42 wounds 


~ (89.4%) had primary skin closuce and 


in 5 wounds (10.6%) the skin was left 


eee s o Aen and thüs the 


timing of the skin closure could not be - 
shown to be a factor in dehiscence. 


(P >.1). 


The placement of retention sutures 


was also evaluated statistically. 
There were 5 wounds (10.6%) in the 
group with dehiscence in which reten- 
tion sutures were used and they were 
omitted in 42 wounds (89.4%). Reten-: 


tion sutures were used in 4 cases. 
(6.9%) in the sample without dehis-  _ 
cence and omitted in 54 cases (98.1%)... 


The percent of wounds in which re~ 
tention sutures were used was lower 


in the sample without dehiscence 


than in the group with dehiscence. 
Therefore, in this series, retention su- 
tures could not be shown to be a fac- 


tor in preventing dehiscence (P 51) is 


Operator.—There were 37 proce- 
dures (78.7%) done by residents and 
10 by attending staff (21.3%) in the 
group with dehiscence. In the sample . 
without dehiscence 49 (84.5%) were” 
done by residents and 9 (15.5%) b 
staff physicians. This variable was 
not a factor in wound dehiscen 
(P >). , 

Reoperation.—A patient was consi 
ered to have had a second operation 
he underwent more than one proc: 
dure through the same incision in 
three-week period. Four patients 
(8.5%) underwent reoperation in the 


group with dehiscence and four (6.9%). Q 
in the sample without dehiscence. 
This difference is not significant Os 


(P >.1). 2 
Obesity.—Obesity is frequently 
mentioned as a predisposing cause of 
dehiscence. If a patient’s weight was — 
more than 4.52 kg (10 lb) over. the 
average weight for their sex, height, 
and age on a standard weight table," 
they were considered obese. There’ 
were 11 obese patients (23.4%) in the 
group with dehiscence and 19 (32.8% 
in the sample without dehiscen 
Obesity was not shown to be a si 
icant factor in dehiscence (P > 
Hypoproteinemia.—Total ser 
tein values were recorded in the 


‘records of 28 patients with dehiscence 
and in those of 24 patients in the — 
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ilary tract 6 028%) Biliary tract T9 (2.8%) 
Cholelithiasis 5 Cholelithiasis 17 
Biliary atresia 1 Cystic duct remnant 1 No single causative facter se 
i Common duct stricture J account for abdominal. wound 
flammatory lesicns 9 (19.1%) nia ci 3 (5.2%) cence. Males dehisced signi 
“Appendicitis 3 ppendicitis 
_ Diverticulitis 3 Ulcerative colitis 1 more than females in our serie 
_Retrocolic abscess 1 male preponderance in most ser 
oe rent Se 1 reported.?:**° Mayo and Le 02 
-. Ulcerative colitis h ee 
- male predomin 
“Vascular lesions 4 (8.5%) Vascular lesions 0 uted the p LU 


dominal breathing, greater 
activity, and less elasticity | 
abdominal wall. They also me 
that childbearing and the use | 


+: Aorto-iliac occlusive disease 1 
















{o Aortic aneurysm 2 
Renal artery stenosis 1 
Miscellaneous 13 (27.7%) Miscellaneous 21 (36.2%) 





















Pe Ventral hernia 2 Ventral hernia 4 
< Strangulated hernia 2 No pathology found 3 dles result in a more elastic abd 
ṣo Hiatal hernia 1 Hiatal hernia 2 nal wall in women. 
> Gastrostomy (for CVA) 1 Small bowel perforation 2 
|| Adrenal tumor 1 Adhesions 2 In this series patients over 50 y 
Xoi Small bowel fistula 1 Myeloid dysplasia 1 of age appear more prona to d 





Sigmoid volvulus 1 Pyioric stenosis 1 cence. However, no age. group 







: Hirschsprung’s disease 1 Midgut volvulus 1 
<- Sigmoid polyp 1 Strangulated hernia 1 mune. The average age 1 in our 
~ Adhesions 1 Cirrhosis] was 54.4 years but the age range 
: Mesenteric hematoma 1 Hirschsprung’s disease I 


from 4 months to 81 years. A 
incidence of dehiscence in blac 
been mentioned.’ A lower pe 
Anemia.—Patients were considered blacks was found in our: 
anemic if their preoperative hemato- group as compared to the non hi 
crit values were below cur laboratory sample but the difference is no 
normals (42% for males and 37% for nificant (P >.1). 
females). There were 27 (57.4%) ane- No direct relation between the p 
mic patients in the group with dehis- mary disease and dehiscerce could 
cence and 19 (32.8%) in the sample established. Specifically, the incidence 
without it. This difference is signifi- of malignancy or peptic ucer disease 
cant by the x? statistic (P<.02). were not statistically significant. The 
aS Jaundice.—Six patients (12.8%) with type of operation undertaken doe: 
sample without dehiscence. Patients dehiscence and six (10.3%) in the not seem to be a factor, except that 
were considered hypoproteinemic if group without dehiscenze were jaun- those in which there is petential ; 
‘either the total serum protein level or diced at the time of their operative wound infection are more likely t 
the albumin fraction was below the procedure. Jaundice was not signifi- hisce (P<.01). In this series wond i 
laboratory normal levels for our hos- cant (P >.1). fection was a significant factor ir 
pital. Of those in which the test was Steroids.—Four patients (8.5%) in dehisced group (P<.001) Four 
done, 24 patients (85.7%) in the group the group with dehiscence and two tients in this series had necrotizing 
- with dehiscence and 14 (58.3%) in the (3.4%) in the sample without it re- fasciitis. Smith and Enquist“ dem 
Sa iple without it were hypoproteine- ceived steroids during the preopera- strated impaired healing and lower 
Le y the x’ test this difference is tive or postoperative period. This dif- tensile strength in infected wounds 
significant (P-<.05). ference is not significant (P >.1). experimentally. 
< However, by calculating the mean Increased Intra-Abdeminal Pres- The. incidence of. dehiscence is ò 
va es of the total serum proteins and sure.—Cough in the postoperative pe- ten mentioned as being less throug 
the albumin fraction in both groups riod was mentioned in the records of transverse incisions.2° The red 
applying thet test, the difference ten patients (21.8%) in the group with sons for this are severalfold. First 
‘significant (P>.1). Since the t dehiscence and in those of 11 (19%) in transverse incisions tend to prese TV 
a s a stronger statistical test, it the sample without dehiscence. _ the neurovascular supply zo the mi 
appears that hypoproteinemia is prob: Other causes of increased intra-ab- - culofascial layers of the anterior ; 
ot. significant. dominal pressure (distention, ascites, -Mominal: wall. Second, the tran 
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Ey Controls (58) 
"Gastric 13 (27.7%) 9(15.5%) 
“Bili 6 (12.7%) 20 (34.6%) 
5 (10.6%) 6(10.3%) 
15 (31.9%) 14 (24.1%) 
a 4(8.5%) 0(0%) 
‘Miscellaneous 4 (8.5%) 9 (15.5%) 
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incision together. In mon 


ined perpendicular to the pull of. 


muscles, they will tend- to pull 


centage mein to the total abdom- 
nal procedures. done, then 2,927 pro- 


ma were right upper quad- 
cisions. Of these, six were 


al margin in slender people with 
OW costal angles. It has been 


proaches a vertical incision in 
"Tf these six patients were 
with the vertical incision 
the results would favor the 
nsverse incision even more. 
he typeof closure utilized could 


ial ‘used or the number of layers 
closure were statistically sig- 


-that may 


ruption. A 

factor in dehiscence - ‘in this. series 
(P<.02). Hypoproteinemia was proba- 
bly not a significant factor in this 
series. However, it has been demon- 
strated thai the plasma protein ¢on- 
centration is not always in direct 
proportion to the level of tissue pro- 
teins. Therefore, it may well be that 
tissue protein depletion is an impor- 
tant predisposing factor in dehis- 
cence. 

Ascorbic acid is necessary for fibro- 
plasia and phagocytosis in wound 
healing.” There were no obvious cases 
of scurvy ir this series and no deter- 
minations were made to determine 
subclinical ascorbic acid deficiency. 
Most patients received ascorbic acid 
postoperatively. Data are not suf- 
ficient to establish any relationship in 
this series. 

Increased intra-abdominal pressure 
is often mentioned as a causative fac- 
tor in wourd healing.’-* In this series 
neither cough or other causes of 
increased imtra-abdominal pressure 
were significant factors in the cause 
of dehiscenze (P >.1). 

The average day of dehiscence was 
7.9 days, postoperatively with a range 
of 3 to 22 days. Dehiscence was her- 
alded by serosanguineous drainage 
from the wound in 11 (23.4%) pa- 
tients. Wound hematoma has been 
mentioned as a cause of dehiscence 
but occurred in only one case in this 
series. 

A variety of methods were used for 
closure of the dehiscence. Twenty-one 
wounds were closed with through- 
and-through retention sutures. One- 
layer fascial closure with wire was 
employed ia 12 patients and 10 pa- 
tients had wire fascial closure plus re- 
tention sutures. Two dehisced wounds 
were closed on the ward and in two 
patients censervative management 
was employed. It is of interest that 
all of the last four mentioned patients 


„were subsequently discharged from 


: _ the hospital. 


“The overall- mortality ‘associated 
with wound d shiscence v was 29. 8% but — 1968 


J R Gei 


Forty-seven abdominal ‘wound 
ruptions occurring in 4,242 procedur 
during a seven-year period were re- 


viewed. Various causative factors 


were then compared statistically toa — 
random sample of the nondehiscec pa 
population. ; 

Such factors are race, primary d 
ease, type of operation, type of clo- 
sure, obesity, operator, reoperation, 
jaundice, use of steroids, increased 
tra-abdominal pressure, and: hypo- 
proteinemia could not be established © 
as statistically significant factors in 
the cause of dehiscence. 

Dehiscence is more likely to occur : 
in males and in patients over 50 years 
of age. Anemia, wound infection; and 
potential contamination of the wound: 
were significant factors in the cause 
of dehiscence. 

Dehiscence is less likely to occu: 
through transverse incisions than ei 
ther midline or paramedian incisio 
The more frequent use of transver 
incisions is advocated as an aid in de- 
creasing the frequency of this dis- 
tressing complication. 
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Discussion 


CuHesTER B. McVay, MD, Yankton, SD: I 
have thoroughly enjoyed this excellent and 
carefully documented paper because it 
substantiates what I, as an anatomist, 
have long believed and taught. Some years 
ago we checked up on 245 consecutive co- 
lectomies on one of our services. There 
were two dehiscences, both in a vertical in- 
cision, for an incidence of 0.8%, with one 
death, or a 50% mortality. Of the 245 celi- 
otomies for malignancy, ulcerative colitis, 
and diverticulitis, 120 incisions were verti- 
cal and 125 were transverse. There were 13 
incisional hernias in the vertical incisions, 
for an incidence of 10.8%, and 8 incisional 
hernias in the transverse incisions, for an 
incidence of 6.4%. 

I would like to make two points that are 
corollaries to this paper: (1) An incisional 
hernia that develops in a transverse inci- 
sion is usually quite easy to repair. An in- 
cisional hernia that develops in a vertical 
incision may be almost impossible to re- 
pair. It is not the loss of tissue due to sup- 
puration that causes the difficulty. It is the 
retraction and contracture of the trans- 
verse and the oblique muscles in the ver- 
tical incision that present the problem. 
(2) Of the many suture techniques for 
wound closure, we have always preferred 
the Smead-Jones stitch with monofilament 
stainless steel wire, as described by the 
late Tom Jones of the Cleveland Clinic 
(Surg Gynecol Obstet 72:1056, 1941). It is 
also applicable to the transverse incision. 
Finally, in obvious or even suspected 
wound contamination, we think it is pru- 
dent to pack the wound open above the 
aponeurotic closure and allow the subcuta- 
neous fascia to heal by second intention, or 
do a delayed closure if the granulation tis- 
sue becomes clean. Our worst hernias have 
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developed in smoldering enaerobic wound 
infections beneath a neatly closed skin. 

This is a timely paper kecause it serves 
to remind us that, although we cure the pa- 
tient of his primary and life-threatening 
disease, a mistake in judgment in the 
wound closure carries wita it the possi- 
bility of mortality and long-time morbid- 
ity. 

ALLEN M. Boypen, MD Portland, Ore: 
This paper reinforces mary of our beliefs 
as to the various factors contributing to 
wound dehiscence. I agree entirely with 
Drs. McVay and DeWeese that the trans- 
verse incision reduces the ruamber of dehis- 
cences. I do not use transverse incisions 
routinely, though I prefer them unless the 
normal configuration of the abdominal wall 
precludes good exposure. 

Notwithstanding Dr. DeWeese’s statis- 
tics, I suspect that most of us would agree 
that individuals with chronic cough, ob- 
structive pulmonary disease, and heavy 
smokers are candidates for wound separa- 
tion. 

Another thing that I can’t quite agree 
with is the observation that it didn’t make 
any difference who did the surgery. All 
those figures tell me is that Dr. DeWeese’s 
residents are well taught. 

Some years ago one of my associates at 
St. Vincent Hospital in Portland, Ore, in a 
study of wound dehiscence correlated the 
cases by the operating surgeon and pro- 
duced a graph entitled ‘Surgeons’ Dehis- 
cence Rate.” It was interesting that it 
varied from 0.5% to some &%. Proper tech- 
nique in making incisions, care in handling 
tissue, and hemostasis all play a part in 
avoiding this complication. ] would believe 
that in hospitals where different degrees of 
surgical training exist, thez2 would not be 
the same correlation that was shown in Dr. 
DeWeese’s presentation. 

FREDERICK W. PRESTON, MD, Skokie, Ill: 
I would like to ask Dr. DeWeese what he 
thinks about an oblique or subcostal inci- 
sion. Was this type of incision used in any 
of his patients? 

Marion S. DEWEESE, MD, Columbia, Mo: 
I appreciate the comments af Drs. McVay, 
Boyden, and Preston. 

I will answer Dr. Preston’s question 
first. Although we consider the oblique, 
subcostal incision to be a transverse inci- 
sion generically, in some respects it is 
more akin to a vertical incision. 

As we have documented in the text, we 
found that the steep subcostal incision that 
we have employed frequently in gastric 
procedures had a greater tendency to de- 
hisce than did the more classic transverse 
incisions used elsewhere in the abdomen. 
We believe that this is related to the fact 
that some of the anatomical principles that 


Dr. McVay has emphasized so beautifully 
are violated, particularly as regards the . 
transection of a greater number of inter- 
costal nerves and the crossing of fascial 
planes tangentially. In these regards, the 
subcostal incision is more like a vertical in- 
cision, so I think Dr. Preston does have a 
point. 

As far as Dr. McVay’s comments are _ 
concerned, in this study we did not deter- — 
mine the incidence of incisional hernias, 
but certainly agree with his comments re- 
garding their greater frequeney in vertical 
incisions. Also, in addition to the greater 
ease of repair of a hernia which occurs in a 
transverse incision, in our experience de- 


hiscences of transverse incisions have also 


been managed more easily. 

We have used the Tom Jones near-far 
suture technique in some patients, but no 
statistical advantage, or disadvantage, of 
the method was apparent in our study 
when it was compared with multiple-layer 
closures. 

I did not have time to show you the data 
regarding delayed closure, which Dr. 
McVay brought up, but this is also summa- 
rized in the text. In general, delayed clo- 
sures did not seem to be a significant fac- 
tor in the prevention of dehiscence. 
However, we have observed clinically that 
the delayed closure technique has helped 
reduce the virulence of postoperative 
wound infections. It has been an important 
factor in preventing anaerobic and severe 
necrotizing infections. It is comparable 
with leaving the skin and subcutaneous tis- 
sue wide open, and differs only in render- 
ing wound closure easier if infection does 
not develop. 

As far as Dr. Boyden’s comments are 
concerned, we would be the first to admit 
that it is difficult to single out any one fac- 
tor that offers a panacea for the prevention 
of dehiscences. 

Certainly the surgeon’s experience has a 
great deal to do with what he elects to do 
in a given circumstance. When comparing 
a young resident working without super- 
vision with an experienced surgeon of the 
stature of the members of this Association, 
the dehiscence rate would and should be 
less in the latter group. A senior surgeon 
constantly feeds into his own subconscious 
computer all those things that he has 
found will help protect the individual pa- 
tient against complications. On the other 
hand, we should be able to impart that ex- 
perience to our house staffs in a way that 


- will also protect the patient from errors in 


judgment. Apparently we have been mod- 
erately successful in this regard in our 
teaching program as we could not define 
statistically any significant difference in 
the dehiscence rates of the two groups. 
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Clindamycin in the Treatment 
of Soft-Tissue Infections 


William Schumer, MD; Ronald Lee Nichols, MD; 


Burton Miller, MD; Eli T. Samet, MD; and 
Gerald O. McDonald, MD, Chicago 


Clindamycin phosphate, a parenteral prep- 
aration of the antibiotic clindamycin, was 
used to treat 131 patients with documented 
bacterial infections. Clindamycin therapy ef- 
fectively eradicated 81% of the infections. 
There were no apparent systemic toxic ef- 
fects. Injections of clindamycin phosphate 
were satisfactorily tolerated for as long as 
three weeks. Resistant Staphylococcus 
aureus developed in 8% of the cases. 

Thus, parenterally administered clindamy- 
cin phosphate appears to be safe and effec- 
tive in treating serious surgical infections 
due to gram-positive organisms and shows 
promise in treating anaerobic infections. 


rally administered clindamycin 

hydrochloride hydrate has been 
shown to effectively treat the gram- 
positive infections that commonly 
confront surgeons.’ In examina- 
tions in vitro, clindamycin (Cleocin; 
7(S)chloro-7-deoxylincomycin) has 
shown greater effectiveness than its 
parent compound, lincomycin, against 
gram-positive aerobic bacteria.°** 
Furthermore, several investigators 
reported that clindamycin is highly 
active against anaerobes, including 
Bacteroides fragilis." This dis- 
covery intensified interest in develop- 
ing a clindamycin preparation that 
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can be parenterally administered to 
seriously ill patients. 

Clindamycin is produced by substi- 
tuting the 7(R)-hydroxyl group in a 
lincomycin molecule with a chloride, 
thus increasing the in vitro potency 
of the antibiotic. A phosphate ion is 
then complexed to this molecule to fa- 
cilitate its use as a parenteral prepa- 
ration. 

We studied tolerance and clinical 
efficacy of parenterally administered 
clindamycin phosphate in 131 pa- 
tients with documented bacterial in- 
fections. These patients, who were 
among the first to receive parenter- 
ally administered clindamycin phos- 
phate, were treated for lower-respira- 
tory tract infections, postoperative 
wound infections, cellulitis, infected 
gangrene, osteomyelitis, intra-ab- 
dominal infections, and septicemias. 
One hundred five patients were seri- 
ously or critically ill, and many had 
underlying complicating diseases. 


Materials and Methods 


The patients in this study were 180 men 
and one woman, who ranged in age from 
19 to 87 years (Figure). Table 1 shows the 
type and severity of their infections and 
initial clinieal conditions. Seventy-one of 
the infections were considered severe, and 
60 moderately severe. The clinical condi- 
tions of the patients were moderate in 26, 
serious in 72, and critical in 33. 

A sterile solution of clindamycin phos- 
phate containing 150 mg/ml of clindamy- 
cin base equivalents was given intramus- 
cularly or intravenously for up to 26 days: 
Because of the severity of their illnesses, 
76 patients received clindamycin phos- 
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phate in doses of 1,800 mg/day or more 
(Table 2). In seven patients follow-up ther- 
apy was necessary; they received 300 mg 
of clindamycin hydrochloride hydrate 
orally four times daily for 5 to 21 days. 

In every case bacteriologic cultures were 
taken before, during, and after therapy 
until the lesions healed. All bacterial iso- 
lates were subjected to antibiotic disk sen- 
sitivity tests.'* Tolerance monitoring be- 
fore, during, and after therapy included 
the following clinical laboratory deter- 
minations: complete blood cell count, com- 
plete urinalysis, blood urea nitrogen, se- 
rum creatinine, . serum bilirubin, serum 
glutamic oxaloacetic transaminase, serum 
glutamic pyruvic transaminase, serum al- 
kaline phosphatase, and serum creatine 
phosphokinase. 

The bacteriostatic activity of clindamy- 
cin was measured in the serum of ten pa- 
tients. Specimens were drawn six hours af- 
ter each intramuscular injection on a 
regimen of 600 mg every eight hours. A 
Sarcina lutea cylinder-plate assay was 
performed to measure serum concentra- 
tion of clindamycin. We used the patient’s 
own pretreatment serum as a standard. 


Results and Comment 


Table 3 summarizes the causa- 
tive organisms and bacteriologic re- 
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Table 2.—Dosage and Duration 
of Therapy 










Osteomyelitis 
intra-abdominal infection 2 


sponses in the various types of infec- 
tion. Staphylococcus aureus, coag- 
ulase positive, was isolated in 54 
cases, and in an additional 40 cases it 
occurred with another pathogen, usu- 
ally -hemolytic streptococci (Lance- 
field group A). Of these 94 staphylo- 
coceal strains, 67 were resistant to 
penicillin. Bacteroides fragilis was 
isolated in 18 cases. 

Of the 25 pneumonias, all but two 
developed postoperatively. All these 
infections resolved; however, one pa- 
tient later developed Pseudomonas 
superinfection. 

Twenty-eight postoperative wound 
infections occurred after colonic re- 
section. Of these, six infections were 
not eradicated: five were due to com- 
bined staphylococci and streptococci, 
and one was due to staphylococci 
alone. Two of the combined Staphylo- 
coceus and Streptococcus infections 
followed amputation in diabetics; the 
third was associated with arterioscle- 
rosis obliterans; the fourth was a 
massive infection following ruptured 
appendix and peritonitis; and the 
fifth followed abdominal perineal re- 
section. The single Staphylococcus in- 
fection that failed to clear was sec- 
ondary to an infected aortoiliac 
Daeron graft. 

Of the 14 cases of cellulitis, six were 
associated with diabetes; three with 
arteriosclerosis obliterans; three with 
human bite; and two with narcotic ad- 
diction. The three of these 14 infec- 
tions that did not resolve were associ- 
ated with compromised circulation. 

Infected gangrene was due to 
staphylococci in one case and to com- 
bined staphylococci and streptococci 
in three. None of these four cases re- 
solved. 
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Infection 


; Table 1.—Severity of Illness 
keja No. of 


. —_—_ SS —— | 

* Diagnosis Patients Moderate Severe Moderate Serious Critical 
Lower-respiratory tract 

infection 2 6 4 


1 
‘0 6 14 7 2 
Septicemia 24 6 18 1 10 4 


Initial Clinical Condition 








ao 


All of the 16 osteomyelitis patients 
received high daily doses of 1,800 to 
2,160 mg of clindamycin phosphate. 
In the 11 patients who did not re- 
spond to therapy, osteomyelitis was 
secondary to fracture cf the tibia in 
three; to Colles fracture in one; to in- 
tertrochanteric fracture fixation in 
one; to hip fracture and plate with 
generalized arteriosclerosis in one; 
and to a shrapnel wounc of the foot in 
one. The other four failures were as- 
sociated with vascular deficiencies, 
caused by arteriosclerosis obliterans. 
Five osteomyelitis cases were treated 
successfully: two involved traumatic 
amputation of a finger cr thumb; one 
a puncture wound of a metacarpal; 
and one a metatarsal infection sec- 
ondary to severe cellulitis in a dia- 
betic patient. The fifth case was a re- 
current osteomyelitis of the femur 
secondary to nonunion of a midshaft 
fracture, which responded to a combi- 
nation of surgical and clindamycin 
phosphate therapy. 

Our disappointing results in treat- 
ing osteomyelitis contrast with ear- 
lier reports of clindamycin effec- 
tiveness against this disease.” Other 
authors, including’ Waldvogel and co- 
workers,” stressed the importance of 
surgery as an adjunct to antibiotic 
therapy in cases in which a seques- 
trum or a generalized vascular defi- 
ciency develops. When we, however, 
administered clindamyzin phosphate 
before surgery in an attempt to re- 
solve draining sinuses, therapy was 
unsuccessful. 

We had greater success in treating 
the 20 infections broadly classified as 
intra-abdominal. Peritcnitis was sec- 
ondary to perforated gastric ulcer in 
one patient; to perinephric abscess in 


Intravenous 
600 mg/ 
8 hr ‘ 
1,080 mg/ 
12 hr 





one; to stab wound with large bowel 
ulceration in one; and to subhepatic 
abscess in two. There were five cases 
of subphrenic abscess, two of staphy- 
lococeal enterocolitis, six ef infected 
fistula, one of liver abscess, and one 
of parametritis secondary to septic 
abortion. The original pathogens in 
two of these cases—staphylococci and 
streptococci in one and B fragilis in 
the other—were replaced by P aerugi- 
nosa. ; 
Septicemia was the primary diag- 
nosis in 24 cases. Fifteen were associ- 
ated with peritonitis, of which 14 
were secondary to ruptured viscus. 
Septicemia followed appendectomy in 
one patient and gastrectomy in an- 
other. Other causes included massive 
cellulitis, thrombophlebitis in a heroin 
addict, staphylococcal pneumonitis 
after lobar resection, superior vena 
cava catheter sepsis after gastric re- 
section, and giant ulcerations second- 
ary to chronic venous insufficiency 
and exposure. Interestingly, ten of 
the 24 septicemias were eaused pri- 
marily by B fragilis. All but one of the 
cases of septicemia resolved. Signifi- 
cantly, nonclostridial anaerobic bac- 
teria occurred frequently in septi- 
cemia secondary to ruptured viscus 
and generalized peritonitis. The liter- 
ature shows that Bacteroides bactere- 
mia often follows intra-abdominal 
pathologic conditions and gastroin- 
testinal surgery,” => and that the 
mortality of Bacteroides sepsis is be- 
tween 30% and 40%.**** Niehols found 
that 90% of the bacteria in cultures of 
the gastrointestinal tract are non- 
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Diagnosis 
Lower-respiratory tract infection 
(pneumonia and empyema) 


Subtotal 


Soft-tissue and wound 
infections (postoperative) 


Subtotal 
Cellulitis 


Subtotal 
Infected gangrene 


Subtotal 
Osteomyelitis 


Subtotal 
Intra-abdominal infection 


Subtotal . 
Septicemia 


Total: ; 
all diagnoses 


* Streptococcus cleared but Staphylococcus became resistant. 
Staphylococcus cleared but Streptococcus became resistant. 


ag 720 


Initial Organism 


Staph aureus 

Staphylococcus & Streptococcus 
Staphylococcus & pneumococci 
8-Hemolytic Streptococcus group A 
Streptococcus & pneumococci 


Staph aureus 

Staphylococcus & Streptococcus 
8-Hemolytic Streptococcus group A 
B fragilis 


Staph aureus 
Staphylococcus &Streptococcus 
&-Hemolytic Streptococcus group A 


Staph aureus 
Staphylococcus & Streptococcus 


Staph aureus 
Staphylococcus &Streptococcus 
&-Hemolytic Streptococcus group A 


Staph aureus 

Staphylococcus &Streptococcus 

8-Hemolytic Streptococcus group A 

&-Hemolytic Streptococcus group A 
and enterococci 

a-Streptococcus 

B fragilis 


Staph aureus 

Staphylococcus & microaerophilic 
streptococci 

&-Hemolytic Streptococcus group A 

Enterococci 

B fragilis 





clostridial anaerobes; this includes 
Bacteroides as well as the anaerobic 
Streptococcus (Peptostreptococcus).?":* 
It is therefore apparent that we need 
an antibiotic to combat these anaer- 
obes. Until now, we have used tet- 
racycline, erythromycin, and chlor- 
amphenicol. Each of these drugs, 
however, has well-known side-effects: 
tetracycline produces superinfection 
and resistant Staphylococcus; eryth- 
romycin causes gastrointestinal side- 
effects; and chloramphenicol still car- 
ries with it the stigma of aplastic 
anemia. Clindamycin offers an al- 
ternative. Kislak has shown that clin- 
damycin is more active than these 
other three antibiotics against anaer- 
obes,” and our present study supports 
his findings. 


580 „Arch Surg/Vol 106, April 1973 


Tolerance monitoring with re- 
peated laboratory tests showed no 
systemic toxic effects of clindamycin 
phosphate. The laboratory values ob- 
tained in these tests were normal for 
the illnesses and the responses to 
treatment; no side-effects of the 
drug occurred. Intravenous infusions 
caused no irritation or thrombophle- 
bitis. No patient reported pain after 
300-mg intramuscular injections, al- 
though four did so after 600 mg. 

The serum specimens collected 
from ten patients contained from 
3.2ug/ml to 16.7ug/ml of clindamycin 
bacteriostatic activity; the mean was 
9.7ug/ml. The minimum in vitro con- 
centration of clindamycin that will 
inhibit the growth of most susceptible 
aerobic or anaerobic pathogens is less 
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t Neither cleared; Staphyloco¢cus became resistant. 
§ Initial pathogen in one patient replaced by gram-negative organism. 


than 0.5ug/ml.°-" DeHaan and associ- 
ates showed that, in healthy men, in- 
travenous or intramuscular dosage 
regimens produced high serum con- 
centrations of active clindamycin.” 
This study as well as our present one 
indicate that the administration of 
clindamycin phosphate produces se- 
rum levels of active clindamycin 
much greater than 0.5ug/ml. 

In 11 cases Staph awreus, coagulase 
positive, mannitol positive, developed 
resistance. This occurred, however, 
only after therapy prolonged for ten 
days to three weeks and primarily in 
patients with infected gangrene or 
osteomyelitis. 

Clindamycin phosphate was 81% ef- 
fective in our series of patients, most 
of whom had serious infections and 
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in was s significant, 


Clin mycin in’ the treat- 
a. Appl Ther 11:482-483, 


: Clinical experience with a 
¿mycin derivative in the therapy 
al infections. Arzneim Forse: 

-119, 1969. 
eddes AM, et al: Clinical and bacte- 
ogical studies with clindamycin (Dala- 
), Br Med J 2:703-704, 1970. 
5. Holloway WJ: Lincomycin and clin- 
e treatment of severe infec- 
Pree Int Congr Chemother 1:687-697, 


tic. Med J Aust 2:321-326, 1970. 
Quintiliani R, McGreevy MJ: Clin- 
n in bacterial neumonia. Curr 
Ther Res 12:701-705, 1970. 


atory experience with pnp peeter 
microb Agents Chemother 10:481-485, 


Magerlein BJ, Birkenmeyer RD, Ka- 
: Lincomycin: IV. 4’-Alkyl analogs of 
nycin: Relations between structure 
ea activity. J Med Chem 


arrison DW, DeHaan RM, Lawson 
Comparison of in vitro antibacterial 
activities of 7-chloro-deoxylincomycin, lin- 
cin and erythromycin. Antimicrob 

gents Chemother 7:397-400, 1967. 
L McGehee RF, et al: Comparative 


-Ropert F. WiLson, MD, Detroit: Peri- 
tonitis is probably the most frequent cause 
_ of respiratory failure and death from sep- 
is on the surgical services of Detroit Gen- 

; Hospital. We have noted a tremendous 
increase in the number of these infections 
aused by gram-negative organisms, espe 
those which are antibiotic resistant. 
mportance of this antibiotic resist- 

nee is also evident with Staph aureus co- 
gulase-positive organisms. About 50% to 
0% of the Staph aureus that we are cul- 
in our laboratory is resistant to oxa- 
methicillin according to disk sensi- 

tests. The highest incidence that has 
reported otherwise was in Denmark 
where about 40% of Staph aureus was re- 
te methicillin. As time goes on we 


currently using. I think that clindamycin 

may be a big help in the near future not 

only with Bacteroides but also with meth- 
esistant staphylococci. 

> technical problems of. growing 
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Discussion 


anaerobic bacteria are so difficult that few 
laboratories can do it properly. Any expo- 
sure to air or delay in planting or plating 
anaerobic organisms may prevent later 
growth. Therefore, unless the anaerobic 
cultures are drawn just as you would draw 
arterial blood gases and are cultured im- 
mediately, you are not going to get accu- 
rate results. 

I think that one has to be careful when 
looking at the tremendous results reported 
here and in other reports concerning anti- 
biotic efficacy because many of the good 
results are probably due tc early, complete 
surgical drainage. Antibictics by them- 
selves are rarely successful in treating se- 
vere advanced peritonitis with abscess for- 
mation. Nevertheless, early judicious use 
of effective antibiotics may be able to pre- 
vent many of the complications we now see 
from peritonitis. 

Dr. NicHots: The almost uniform sup- 
pression of the anaerobic microflora by 
clindamycin may. be one cf the important 
qualities of this drug. 


= Le Dw. 


20. Gillespie WA, | 
intraabdominal sepsi 
antibiotics. Lancet 1:1 

21. Moore WEC, Cato EP H 
LV: Anaerobic bacteria of the 
testinal flora and their oceurren: 
cal infections. J Infect. 
1969. : 

22. Ingham HR, et al: Th 
bon fragt on the sensitivity 
roides ilis to certain ) 
vitro. Cln Pathol 23:254- 1 

23. Tynes BS, Frommeyer 
teroides a ticemia. Ann. hte 
56:12-26, 1 


tions: Review al a experience. 
cine 43:207-23: 

25. Bodner “sh Koenig MG, ¢ 
JS: Bacteremic Bacteroides i 


26. Garrod LP: Sensitivi 
cies of Bacteroides to antibiotics Br 
2:1529-1531, 1955. i 
27. Nichols RL, Condon RE: ] 
preparation of the colon: Failure of 
used Aa S wya Clin Nov 


studies of clindamycin hate, 
Pharmacol, to be sacs ta 


The anaerobic organisms that — 
among the endogenous microflora in 
mans include Bacteroides, pep 
cocci, and bifidobacteria. They are id in. 
the gastrointestinal tract in very high con- 
centrations, and in the gynecologic o 
in lesser concentrations. Many re rts si 
gest that these organisms aret 
gens that frequently cause ini 
side these organs. ; 

Dr. Wilson alluded to the proble of 
lating these organisms: eve! n 
the most advanced b: eteri: 


a matter of fact, it usually pe fiv 
for the culture and sensitivity test c 
anaerobes, and this bacteriologi 
dure is rarely possible in community 
tals. ; 








_ A’series of 80 patients undergoing place- 
-ment of a vena caval filter was analyzed for 
technical difficulties and complications. No 
_filter embolization occurred. Recurrent em- 
boli were seen in 3%. Phlebitis developed in 
* 14%. The technique appears safe if meticu- 
lously performed. 




















Nfforts to develop a transvenous 
device to prevent passage of em- 
li through the inferior vena cava 
have produced a variety of devices in- 
cluding conical filters, wire loops,’ 
and balloons.’ The filter developed 
by Mobin-Uddin has had perhaps the 
largest clinical trial..° In a° series of 
patients Mobin-Uddin et al re- 
ported minimal complications associ- 
d with its use. This report de- 
seribes the technical problems and 
mplications associated with the use 
he “umbrella” filter. 
A series of 80 patients was studied 
prospectively between June 1970 and 
October 1972 at the University of 
_ Cincinnati Medical Center. The ma- 
jority of the procedures were per- 
formed by residents under the direct 
supervision of one of the authors 
(W.D.F.). An attempt was made in 
each patient to insert an inferior 
vena caval filter (IVCF) as designed 
> by Mobin-Uddin. Each patient was 
‘carefully evaluated for technical dif- 
ficulties of insertion including inabil- 
ity” to insert the device, inadequate 
size of the jugulo-subclavian vein con- 
fluence, malposition during insertion 
or at the completion of insertion, air 
embolism, and cardiac arrhythmia. 
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Vena Caval Filters 


William D. Fullen, MD; John J. McDonough, MD; and 


William A. Altemeier, MD, Cincinnati 


An evaluation of complications in- 
cluded consideration of retroperito- 
neal hemorrhage, infection, filter mi- 
gration, perforation of abdominal 
viscera, phiebitis, renal vein throm- 
bosis, and recurrent pulmonary em- 
boli. Where possible filter patency 
was also evaluated. 


Insertion Technique 


The 23-mm diameter, multiperforated, 
umbrella filter designed by Mobin-Uddin 
(Fig 1 and 2} was used in each patient. In- 
sertion was accomplished through a trans- 
verse venotomy in the right internal jugu- 
lar vein. A transverse supraclavicular 
incision was ased. The lateral border of the 
sternocleidomastoid muscle was retracted 


Fig 1.—Mabin-Uddin filter and loading 
cone. Filter has 18 perforations 3 mm in 
diameter. Fixation is provided by 2-mm 
prongs. 









anteriorly and medially to allow exposure 
of the internal jugular from its lateral“ 
aspect. Control tourniquets were applied; 
proximally and distally. The proximal tour- 
niquet allows the insertion device to. be 
manipulated without significant hemor: 
rhage or risk of air embolism. 
A drip-infusion intravenous pyelogram 
was performed during the operative proce- 
dure if not previously accomplished, If the 
renal outlines were normally situated, a 
point on the lumbar vertebral column; op- 











was selected for placement of the IVCF, 
usually the lower border of the body of L-3. 
If the renal positions were abnormal or if: 
renal function did not allow visualization, 
the renal veins were catheterized and iden- 
tified by venography. 
Prior to collapsing the IVCF into thei 
serter capsule, the IVCF screw attachment 
to the inserter was loosened one half turn’ 
to prevent difficulty in releasing the ex- 
panded filter. ie 
The insertion device was then passed un- 
der fluoroscopic guidance through the sn-. 
perior cava and right atrium into the infe 
rior vena cava. The inserter was passed — 
distally to the confluence of the iliac veins 
















































Fig 2.—Filter attached to stylet. Filter is 
collapsed by advancing it into loading cone. 
Collapsed filter is then withdrawn into:in 
serter capsule. 
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etely. Attachment to the vein wall 
lemonstrated by return of the filter to 
mal position after release of gentle 
hich had “displaced the device 








ing detachment of the inserter it 
itally important to maintain slight 
on on the stylet of the inserter as it 
"unscrewed from the IVCF. If this 
‘traction is neglected, it is quite possible to 
dislodge the IVCF as it is being detached 
with a resultant migration of the IVCF. 
The inserter was withdrawn. The distal 
jugular vein was flushed. The venotomy 
was repaired or the vein was ligated. 
























Results 


There were 80 patients during this 
riod in which IVCF insertion was 

tempted. Pulmonary emboli either 
recurrent or with anticoagulation 
blems were the indication for the 
ocëdure in 28 patients (Table 1). 
dition 52 patients with femur 
actures were treated with IVCF 
prophylactically in a randomized con- 
_ trolled study reported to the Ameri- 
can Association for the Surgery of 
; rauma annual meeting of 1972.” 
There were 100 patients in the series, 
59 controls and 41 patients with 
IVCF placement (unequal groups be- 
cause of many patients’ refusal to al- 
Jow IVCF placement). Recognizable 
pulmonary emboli occurred in 20% of 
-the controls and in none of the IVCF 
group after insertion. Mortality for 
fractured proximal femur patients in 
this institution has been high (ap- 
proximately 25% during hospitaliza- 
on) due to a high percentage of in- 
stitutionalized and otherwise poor- 
“patients. The mortality in the 
l group was 24%. However, only 
10% of those receiving the IVCF died 
ee one of those due to pulmonary 

emboli after IVCF insertion. There 
‘were no complications associated with 
ie [VCF other than phlebitis in 12%. 
A variety of immediate technical 
ications during insertion were 
ntered. Of the 80 patients, ten 
s to insert the device (12%) 
ed. (Table 2). Most of these 
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dersurface of the IVCF to expand it 












Recurrent emboli. 

(anticoagulated) 18 

Emboli and bleeding 
(anticoagulated) 

Emboli and anticoagulant 
contraindications 

Prophylactic in 
femur fractures 52 

Total 











Table 2.—Remote Complications 


1. Phiebitis 10 
(a) Preexisting 6 
(b) New or increased 4 
2. Recurrent pulmonary emboli 
(a) Definite 1 
(b) Probable 1 
Total 





Table 3.—Immediate 
Complications 


. Failure to insert 10 
(a) Jugulo-subclavian 5 
(b) Cardiac 5 

. Entry into inappropriate vein 26 
(a) Renal 23 


(b) Hepatic 
. Malposition of IVCF 
(a) Iliac 
{b) Oblique 
Cardiac arrhythmia 
Total 


failures were encountered in the pro- 
phylactic group where extraordinary 
technical caution was employed. In 
only two of the 28 patients in the 
therapeutic group was inability to in- 
sert the IVCF encountered. 

A surprisingly high frequency of 
entry into an undesired vein was 
seen, over 37%. In 23 the right renal 
vein was entered, in three the hepatic 
veins. In no patients was the IVCF 
released in these inappropriate areas. 
However, one patient had the IVCF 
released in her right common iliac 
vein. In two patients the filter as- 
sumed an oblique position (15° and 
30° obliquity) (Fig 3). 

Mild cardiac arrhythmia (prema- 
ture ventricular contractions) oc- 
curred in four patients :n whom diffi- 
culty in traversing the heart was 
encountered. Retraction of the inser- 
tion catheter was rapidly effective i in 
all four. a 
Ramote complications those occur- 


i tients or 17%. 
-emboli occurred i 
` with an oblique filter pos 


‘shown by venacavo; 


‘complientions, was 





cedure, were ê 























with filter placement low 
cava with thrombus abos 


at operation (Table 3). — 

Filter occlusion was. evalua 
only six patients, four at autops y 
two by cavogram or operati 
six patients, four had total oce 
of the filter. In three autops 
mens and one operative ‘Spe 
three had thrombus both 
below the filter, while 
thrombus was localized only 
superior surface. Exacerbation 
existing phlebitis occurred in 
tients and phlebitis occurring for 
first time was seen in four pati | 

There were 12 deaths or a morta 
of 17%. In only two patierts wa 
monary embolism directly the ¢ 
of death. Both patients died as ti 
sult of severe effects of pulm 1a) 
emboli which occurred prior to. 
insertion without evidence of ar 
ditional emboli subsequent to 
placement. 






















































Comment 


The development of a transven 
filter for placement in the inferi 
vena cava by Mobin-Uddin opene 
new era in the operative manage- 
ment of venous thromboembolic dis- 
ease. Its ability to be placed through a 
small cervical incision under local a 
esthesia allowed interdiction of em- 
boli originating in the legs or p 
without the additional stress of a m 
jor anesthetic and direct- operati 
approach to the vena cava. It is 
vious that such a technique wi 
control emboli arising in the oy 
veins in patients with peivie tl 
bophlebitis. 

The introduction of sucha radica 
new device is generally followed b 
series of reports of a variety of co 
plications eneountered in its use 
surgeons other than the developer 
the technique. In 1972 Mobius n 























(IVCF) was placed.’ 












Oblique filter position 36 hours af- 
sertion with clinical symptoms of a re- 


as recurrent embolization in 3%. 
 Phlebitis or an exacerbation of pre- 
existing phlebitis occurred in 10%. 
‘There were no deaths related to the 
_IVCF, nor were there any instances 
-of IVCF migration or embolization. 

Sher reported a high incidence of 

yblems with insertion of the 

VCF." In a series of eight patients, 
“there were two malplacements (one 
‘renal and one iliac), one recurrent 

aryngeal nerve injury and two fail- 
ires to insert (anomalous left supe- 
cava in one and small jugular in 
another). 
‘a summary of IVCF complica- 
tions reported in 1971 from several 
institutions, Mobin-Uddin et al listed 
five filter migrations in 400 implanta- 
sions." None were encountered in his 
ries of 100 patients.” In this series 


filt qnigration occurred. The first fil- 
er used in our series was tilted ap- 
from its initial 
-transverse position within 36 hours of 
sertion. This change in position was 
ompanied by evidence of the prob- 

le occurrence of a small pulmonary 
embolus. The fixation of the filter was 
uspect since subsequent experience 

s allowed a more firm maneuver to 
seat the spokes of the device in the 
a caval- wall: The filter also may 

‘not expand completely when ejected 
. us allow inadequate fixation. A 


he of pete ch the 


‘Beller, etal“ describe one instance 
-of embolization of the IVCF. to the 
-pulmonary artery. The filter was re- 
“moved at thoracotomy, but the pa- 
tient suceumbed to complications. 


Sautter et al” described migration of 
the IVCF from the level of the fourth 
lumbar vertebra to the second. They 
ingeniously trapped the filter by in- 
serting a second filter. The patient 
survived without additional embolic 
difficulty. 

Two common technical errors may 
lead to embolization. As the filter is 
ejected and seated, slight tension 
must be applied to engage the spokes 
in the veiw wall. The risk of signifi- 
cant caval injury causes one to be 
rather reluctant to accomplish this 
maneuver well. 

The secoad error occurs as the re- 
sult of a lifelong habit of applying 
forward pressure while unscrewing 
any threaded device as with a screw- 
driver. Such forward pressure may 
dislodge the filter at the precise mo- 
ment it is released. Rather one must 
maintain slight traction on the stylet 
as it is detached from the filter. 

A third contributing factor may be 
either a basically large IVC or one 
subsequently acutely dilated as the 
result of a large embolus impinging 
upon the filter and obstructing 
venous flow. The IVCF has been mod- 
ified to a larger size (27 mm with 2- 
mm spokes) and is now being clini- 
cally testec in hopes of reducing this 
complicaticn which now has an appar- 
ent incidenze of approximately 1.2%." 

Recurrent embolization has occurred 
in 2% to 3%." There were two such 
episodes in this group of 70 with 
IVCF insertion or 3%. Each was the 
result of technical error. The first was 
described in a preceding paragraph. 
The second occurred in a 23-year-old 
man with a fractured femur as the re- 
sult of blurt trauma. Two days after 
internal fixation of his fracture a pul- 
monary embolus was noted. Anticoag- 
ulation was initiated. Massive hemor- 
rhage into: the thigh occurred eight 
days postfixation, and anticoagulants 


were discontinued. A second embolus 
occurred. An IVCF was inserted at. 


Fig 4.—Autopsy specimen of occluded fil- 
ter with no significant thrombus below fi 
but with thrombus filling cone above.. Thi 


filter was 2 cm below renal veins. Postfilter- 


insertion anticoagulants were not used. 


an L-4 level. Eleven days later a 
third embolus was recognized. Con- 
trast venacavography showed com- 


plete thrombosis above the IVCF to 


the level of the renal veins. Inferior 
caval ligation and removal of the 
IVCF were followed by an uncompli- 
cated successful outcome. 

In this patient the filter was clearl 
inserted well below the renal vein en- 
trances to the cava. Such malposition- 
ing is likely to produce thrombosis. 
above the IVCF with recurrent em. 
bolization especially in those patients 
with anticoagulant contraindication. 

The umbrella filter was subse- 
quently occluded in four patients of 


six with adequate examination. Au x 


topsy in four patients showed three 
occluded, two with thrombus above 
and below the filter and one with 
thrombus only on the superior sur- 
face. It appears that the metallic fe- 
male screw attachment area on the 
superior surface of the filter is an 
area of high thrombogenic potential 
In association with the thrombogenic 
response to penetration of the caval 
wall by the 2-mm prongs of the filter, 
the likelihood of thrombotic ocelusion 
is high. While this is undesirab 


Whether the device may be altered to 
be less thrombogenic remains to be 











"he ium. Perhaps: rou- 
use of anticoagulants would re- 
this complication, but in many 
ents it is contraindicated (Fig 4). 
nother result of this occlusive pro- 
gs has been the development of dis- 
edema with or without other 
toms. This has been most fre- 
t in those patients with pre- 
ting phlebitis. In 100 cases Mo- 
din et al report 3% of new 
phlebitis and 7% exacerbation of pre- 
- existing phlebitis. In 70 patients we 
_ found an exacerbation of preexistent 
- phlebitis in 8% and new phlebitis in 
< more than 6% for an overall morbid- 
ity of 14% related to phlebitis. Again 
t must be emphasized that few of 
these patients received post-IVCF 
anticoagulants, 
Significant retroperitoneal bleed- 
ing was recognized in two of 400 im- 
plants.* In 70 instances no signifi- 
cant. change in vital signs or 
hematocrit reading was encountered. 
Many of the patients, however, com- 
plained of mild to moderate back or 
“o flank pain. It is presumed that at 
least. a small amount of bleeding oc 
curs in every patient since the spokes 
of the filter may penetrate the entire 
thickness of the vena caval wall. Au- 
topsy examinations have confirmed 
the penetration of the cava and 
shown a mild fibrotic reaction of the 
fatty alveolar tissue about the cava. 



















_ trating spokes was apparently rare. 
_o>:Mobin-Uddin described briefly a 
_ single instance of perforation of the 
third portion of the duodenum “with- 
out. abscess formation” but with no 
details of diagnosis or therapy.” 
aiss and Marmar in a letter to the 
ditor of the New England Journal of 
Medicine describe a patient with 
penetration of the right ureter which 
was abnormally located and fixed 
against the cava. Right flank pain 
and hematuria began one day after 
_IVCF insertion. Diagnosis was made 
by intravenous and retrograde py- 
lography. Conservative management 
ailed to clear the pain and mild asso- 
ciated ver. Operative release of the 
reter was apparently successful. No 
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Visceral perforation by these pene- ` 








Failure to insert IVCF in ten of 80 
patients : was due to two areas of ana- 


tomically difficult circumstances. In- 


nine patients the jugulo-subclavian 
vein confivence diameter was not ad- 
equate to allow passege of the. in- 
serter. Gentle dilation with olive- 
tipped dilators allowed subsequent 
IVCF insertion in four of the nine, 
but the procedure was abandoned in 
five. In small, severely kyphotic, el- 
derly women the superior vena cava 
subtends an angle of approximately 
30° with the inferior cava in the coro- 
nal plane. The insertion device tends 
to follow a straight line and thus im- 
pinges on the posterior wall of the 
right atrium. It is then deflected an- 
teriorly into either the hepatic veins 
or the anterior atrial wa:l. In five pa- 
tients such conditions prevented in- 
sertion. Mobin-Uddin describes only 
three of 400 patients in whom the 
IVCF could not be inserted. Of the 
ten failures, eight occurred in our fe- 
mur fracture study group in which it 
was deemed wise to avcid any addi- 
tional risk due to extensive manipula- 
tive efforts. It seems reasonable to as- 
sume that the rate of 12% failure to 
insert in this series is thes unusually 
high, although if an elderly group of 
patients such as those wih proximal 
femur fractures is treated. the failure 
rate may be anticipated tc be greater 
than otherwise due to the frequency 
of kyphoscoliosis. Shifting the pa- 
tient’s position to the right anterior 
oblique as suggested by Sher’? may be 
of value. 

Malposition of the IVC* in the re- 
nal or iliac veins has occurred in seven 
of 400 cases.’* One IVCF c? 70 in this 
series was implanted in the right iliac 
vein. This complication can only be 
ascribed to inexperience with the pro- 
cedure. It is surprising thet the right 
renal vein is so frequently entered 
(33%), but recognition is simple if the 
inserter is routinely advanced to the 
level of the confluence of the iliac 
veins. Gaston reported a single pa- 
tient with iliac vein placement of 
IVCF.” Insertion into the iliac vein 
may be due to misinterpretation fluo- 


roscopically or aggressive advance- ` 
ment of stylet and catheter as the fil- 


teri is ejected. : 
~ be preventable. 


= isceral perforation oe 
o curred i in this series of 70 patients. 
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No wound infectio: 
tions have occurred _ 
Obviously foreign body p 
an intravascular position 
avoided in septic states: however 
patients i in moribund states wi 
sis and multiple emboli in which 
IVCF insertion was used as a desper 
ate measure survived their septi 
state without filter infection. Nev: 
theless, we do not recommend its 1 
in infectious states. 

Many other complications. conce: 
ably could be related to IVCF 
tion. No other major proble 
recognized in this series. Howe 
is axiomatic that to avoid cor 
tions with such a device one mus 
familiar with its complexities and : 
here rigidly to the carefully sta 
technical plan for its use. 

As a result of experiencein super 
vising residents during insertion 
over 50 IVCF, it has become appar 
that the following principles 
tails must be observed ‘met 
to avoid complications related 
device: 

1. Meticulous hemostasis duri 
and anatomic familiarity with t 
vical incision. Either pneum 
rax, mediastinal hematoma, hemot. 
rax, or vagal injury with recu 
laryngeal nerve palsy may obvi 
the advantage of the minimal stress 
of IVCF insertion. 

2. Application of vascular tour 
quets to the internal jugular vein and 
careful control during applicator in- 
sertion to avoid air embolism and/ 
or unrecognized hemorrhage on 
fluoroscopy. Me 

3. Use of  electrocardiogr: 
monitoring and availability o 
sonnel and equipment for resuse’ 
tion should the inserter cross the 
cuspid valve and precipitate m 
arrhythmia or arrest. 

4, Localization of both kidneys by 
intravenous pyelography: and 
tion of level of insertion in relatio 
ship to the vertebral column, rer 
vein catheterization may be n 
sary and perhaps routine to allow 
IVCF to be inserted just distal te 
lower renal vein orifice, 

- 5. Assembly of the insertio 























































































ents, eeasionally requiring 
| decubitus positioning to 


vhich will eliminate the possibility of 
‘renal vein implantation). Withdrawal 
of the inserter to the preselected 
vertebral level is then accomplished 
(fluoroscopic localization is more eas- 
ily accomplished using the iliac crest 

is reference rather than the 12th rib). 
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ctor M. Bernwarp, MD, Milwaukee, 

sc: We arè all plagued with the dilemma 

the individual who is at high risk for 

ulmonary embolism, but cannot be sub- 

jected to an operative procedure to prevent 

this from happening. Anticoagulation is 

ly not the answer, since it has either 

failed or is contraindicated because of a 
ing diathesis. 

he intracaval device devised by Mobin- 

in is a logical solution, which is achiev- 

ing creasing support from carefully re- 

ported studies such as this one. I would 

-hasten to agree with their emphasis on me- 

lo te nique, whichis similar to ours. 


ee and to 
cava which might 


vaneument of the stylet may force the 


filter further distal than desired— 


-once ejected the device cannot be 


moved proximally but can be pushed 
distally). 

8. Incomplete expansion noted 
fluoroscopieally can be corrected by 
exerting firm, gentle traction on the 
stylet and advancing the catheter 
capsule into the base of the umbrella 
thus expanding its spokes. 

9. Seating is tested by several 
gentle applications of traction on the 
stylet after the catheter capsule has 


References 


6. Eichelier P, Schenk WG Jr: Prophy- 
laxis of puimonary embolism: A new ex- 
perimental approach with initial results. 
Arch Surg 97:348-356, 1968. 

7. Pate FW, Melvin D, Check RC: A new 
form of vena caval interruption. Ann Surg 
169:873-880, 1969. 

8. Lewis MR, Kamat PV, Dale WA: Bal- 
loon blockade of the inferior vena cava. 
Arch Surg 102:209-210, 1971. 

9. Neimat SR, Nabseth DC: Intracaval 
devices for the ‘prevention of pulmonary 
embolism. Am J Surg 121:442-448, 1971. 

10. Mobin-Uddin K, et al: Transvenous 
caval interruption with umbrella filter. N 
Engl J Med 286:55-58, 1972. 

H. Fullen WD, et al: Prophylactic vena 
caval interruption in hip fractures. J 
Trauma, to be published. 


Discussion 


We have attempted insertion of a filter 
in 19 patients. All were extremely high 
risks, which precluded direct surgical con- 
trol of the cava. Insertion was not possible 
in three patients, in one due to a jugulo- 
subclavian narrowing, and in two due to 
the presence of thrombosis so high in the 
inferior vena cava that the umbrella had 
no appropriate place for attachment. The 
umbrella was satisfactorily placed in 16 
patients. However, there were nine early 
and late«deaths. 

The umbrella was dislodged by a mas- 
sive embolus in one patient, although at 
postmortem examination, we noted the six 
prong marks where the umbrella had im- 
pinged properly in the cava. An exception- 
ally large clot from his iliofemoral system 


dilated up the cava, wiped the umbrella. 
into the right atrium, and then proceeded 
-= to- obstruct totally the pulmonary. artery. — 
sph The ‘vomining Saas pa ients died 


slight stylet traction as the stylet i 
unscrewed (failure to do so may allow. — 
dislodgement of the filter). The -in- 
serter is withdrawn, the wound re- 
paired, and abdominal roentgeno- 


grams taken for permanent record of ae 


the placement. 
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“ within three months, usually of the car 


diac, septic, pulmonary, or neoplastic prob- 
lems which directed us to choose the upm- 
brella rather than caval ligation. or 
clipping. : 
We were able to obtain autopsies 

of the nine. Recurrent pulmonary embo- 
lism of minor degree was noted in three, 
and in all three of these, there was evi 
dence of thrombosis about the umbrella. In 
one, there was a small amount of. clot - 
above and a large amount of clot below the 


Seven patients survived, and have been 
followed from 5 to 18 months. We h 
managed to perform phlebocavogrep 

















thrombosis, and two of these had evi- 











equently, the filter is unavoidably 
aced a fair distance below the renal veins 
to avoid their orifices. This produces a 
_. blind pouch, with venous stasis, thrombus 
_. formation, and a source for embolization. 
< The umbrella filter is a very fine device 
or protection against pulmonary embo- 
ism in those patients in whom, for one 
reason or another, we cannot employ other 
methods of caval control. However, due to 
the rather high incidence of caval throm- 
bosis and potential of recurrent emboliza- 
, We are reluctant to employ this tech- 
i rophylactically, or as a routine. 
A. PeLoso, MD, Albuquerque, NM: I 
j make several comments. One is an 
sual problem we experienced in a mod- 
st series using the umbrella filter. An 
: anticoagulated patient with persistent 
‘pulmonary embolic phenomenon was eval- 
uated for filter insertion. His right carotid 
-artery had a Selverstone clamp in place ob- 
iating this side of the neck for insertion 
f the aparatus. We were uncertain 
whether we could use the left internal 
jugular vein approach. Dr. Mobin-Uddin 
informed us he had used the left side on 
one occasion without difficulty. This tech- 
ique was successful after several false 
entries into the right renal vein before fi- 
nally placing the filter in the infrarenal 
cava. Thus, the left cervical approach cer- 
tainly is workable. 
. „E would also comment that recurrent em- 
boli via the ovarian veins are a possibility 
Which the caval umbrella does not solve. 
‘ortunately, we have had no such prob- 
ams. Now that the 28 mm filter is avail- 
ble, I believe that it should be used rou- 
ly to obviate the problems of umbrella 
igration in the dilated cava. This compli- 
cation has occurred in Albuquerque with 
‘resultant lodgement of the filter in the pul- 
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Goan vena cava, nine had evidence 
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five-year clinical experience with a trans- 
abdominal technique for establishing in- 
traluminal caval filtration. During the in- 
tervening ten years we heve persisted in 
our own technically demancing method of 
fashioning a suture grid within the infe- 
rior vena cava and now have a 15-year 
background of experience with caval fil- 
tration in thromboembolisr. 

We have persisted in our own method 
primarily to determine whether the prin- 
ciple itself is worth all the effort as com- 
pared to caval ligation. Although this has 
incited much controversy nationally, in our 
hands caval filtration has proved to be ad- 
vantageous, Our cumulative experience 
has convinced us that tke principle is 
sound. 

I also believe that tramsvenous tech- 
niques of the type that has been so nicely 
presented here will be the way to go in 
the future, particularly ia seriously ill 
patients. We have not embarked on them 
ourselves as we have felt obligated to per- 
sist with our own transabdsminal method 
until we had sufficient data zo establish the 
merit of the concept, but I do think that 
the transvenous procedures have much to 
be said for them. Whether or not the Mo- 
bin-Uddin filter, or one of a variety of oth- 
ers that are appearing at the present time, 
will prove most useful remairs to be seen. 

I would ask one question of Dr. Fullen. I 
couldn’t determine from his presentation 
or from his abstract what his long-term 
patency rate was postoperatively. I don’t 
think this is extremely critical except in 
our own evaluation it would make the dif- 
ference as to whether or not this method is, 
in effect, a substitute for caval ligation or 
whether it is a substitute for filtration. 

Dr. FULLEN: It is interesting how closely 
results coincide from Dr. Bernhard’s series 
with our own. His first point about the use 
of venography I think is reasonable. We 
initially followed the advice of Dr. Mobin- 
Uddin and relied only on tke intravenous 
pyelogram. As time goes along, we find 
that more and more often we are using, if 
not venacavography, at least renal vein 
catheterization and identification. I have 
an idea that sooner or late> venacavog- 
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Ten years ago this month we presented to — 

this Association the favorable results of a 
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pare the results of this devi 
standard approaches to vena c 
ruption that there is no satisfactory 
do so because this device is usable in pa- 
tients whom one would not in any wa con- 
sider anesthetizing. 
The evidence for clot above the umb 
or occlusion of the vena cava which heg : 
coincides exactly with ours. . | 
had about three fourths that you exami 
who were occluded. We didn’t have the 
portunity to examine as many of ours, bu 
we had the same percentage, and I have 
feeling that essentially all of them ú 
the present design and managem nt of 
device do occlude, and that is r 
because we feel Dr. DeWeese’s pri 
maintaining flow in the vena cava i 
one, and one that we would like 
We thought originally this device wo! 
that. It has not in our experience, 
think it has in Mobin-Uddin’s. H 
sion rate is also high. cas 
He is currently organizing ai 
study to evaluate anticoagulation su 
quently to see what effect it has on ma 
taining patency, but it is clear that 
of these patients are operated because 
they cannot take anticoagulants, and | 
don’t think that is going to be the answer 
I think that the screw attachment- of this 
device is extraordinarily thrombogenic, 
and I don’t think that under this: present 
design this problem will be obviated 
by anticoagulants. I think it needs to be 
redesigned. I have spoken to the company 
about it and hope that they will make e 
forts to improve its design. 
But I am sure at the present ti 
provide an alternative for ‘the. ex 































































































into the problem of migration of the filter, 
and because of the extreme safety we hi 
had with it, which match Mobin-Ud 
reports, we have felt that it can be u 
patients who are not so critically ill as well 





lissen Fundoplication and Esophagitis 


Secondary to Gastroesophageal Reflux 


Stuart ‘Battle, MD; Lloyd M. Nyhus, MD; and 


Thomas Bombeck, MD, Chicago 


This. study reports the results of 26 pa- 
with documented reflux esophagitis 

| the Nissen fundoplication pro- 

er. failing a conservative therapy 

ients in which the plication re- 


ne u patients failing conservative 
apy. This was increased postoperatively, 


pr 
medical nonoperative therapy was not 
gnificantly different from normal. After 
therapy, there was no significant rise in the 


an that it is probably possible to identify 
those patients with reflux esophagitis who 
will respond to conservative management. 


partment of Surgery, Abraham 
lof Medicine, University of Illinois 


nnua meeting of the. 


ochester, Minn, 


T the recent past, concepts con- 
cerning the interrelationship of 
sliding hiatal hernia, gastroesopha- 
geal reflux, and esophageal spasm 
have been the subject of rigorous 
reappraisal. Traditionally, it was as- 
sumed that the anatomic abnormality 
of hiatal hernia was the most impor- 
tant aspect of the common disease 
processes involving the gastroesopha- 
geal junction and that correction of 
this anatomic defect should result in a 
cure. The high incidence of recurrent 
hernia and symptoms following oper- 
ations designed to correct the hernia 
led to a reassessment of the entire ap- 
proach to therapy. It is now generally 
accepted by students of esophageal 
physiology that reflux of gastric acid 
produces esophagitis and, in some 
cases, concomitant esophageal spasm. 
Although sliding hiatal hernia is usu- 
ally present in conjunction with re- 
flux esophagitis, it probably plays no 
role per se in the production of reflux. 
In fact, recent evidence suggests that 
the hernia may result from reflux 
rather than vice versa. In a recent pa- 
per from this laboratory,’ it was 
pointed cut that another entity, viz, 
primary esophageal spasm, cannot be 
differentiated from reflux esophagitis 
with or without secondary spasm on 
the basis of symptomatology, and 
that operations designed to prevent 
reflux in these cases are doomed to 


failure. It is now generally recognized 
-that in patients with reflux esoph- 
-agitis with or without spasm, a valv- 


uloplasty type of operation is indi- | 
cated when a reasonable trial of 
nonoperative therapy has failed. In 
1967, we began a prospective study to 
evaluate the efficacy of the Nissen 
fundoplication procedure for the — 
treatment of patients suffering from 


reflux esophagitis. This paper reports 


the results of this study. 


Material and Methods 


The patients involved in this study w 
those referred to the Surgical Gastroenter- 
ology Laboratory of the University of Il 
linois Hospital. These patients were- re- 
ferred as a result of symptoms suggestive | 


of gastroesophageal disease or the radio ae 


graphic demonstration of abnormalities 
of the esophagus and/or stomach, They 


ranged in age from 32 to 80 years with the. 


majority in their fifth and sixth decades. 
On the initial visit, a detailed question. 
naire concerning symptoms was complete 
on each patient. Each patient was then 
evaluated by means of a two-hour basa 
and augmented histamine gastric analysis, 


cine esophagogram, esophageal motility 
and pH study. Following these studies, - 


each patient had esophagoscopy, and th 
presence of esophagitis graded on.a 1 to 
scale; biopsies were taken to obtain hist 
logic confirmation of esophagitis. On: the 
basis of these studies, patients were di- 


patients); (8) those with esophagitis plus 


- spasm (11 patients); and (4) those 


spasm alone (24 patients). Cine ra 
raphy served to demonstrate the presence 


-of associated hiatal hernia. 


Afte characterization of each i div 
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oe weight reduction, if the patient was obese; 
(8) methseopolamine bromide added to 

e regimen, if there was any element of 
asm present. Each patient remained on 
treatment for four to six months at 
which time he was reevaluated in terms of 
ersistent symptoms, esophageal motility 
with a pH study, and esophagoscopy with 
‘biopsy. Those patients who, after six 
<= e months of conservative therapy, demon- 
strated persistent esophagitis of at least 
othe same degree or worse or beginning 
stricture formation were considered treat- 
ment failures. There were 26 patients in 
this group. These patients were considered 
operative candidates and were advised to 
have surgical therapy. All 26 patients con- 
‘sented te operation. The operation per- 
formed in all instances was the Nissen 
fundoplication via the abdominal ap- 
proach. The anterior and posterior walls of 
indus were wrapped around the lower 
segment of the esophagus. This fundic 
“wrap was approximately 4 to 4.5 cm in 
length and was performed with a #40 
_| French sump tube in the esophagus across 
_ the gastroesophageal junction. In addition 
‘to the usual sutures incorporating both 
dges of the fundic wrap and the anterior 
‘esophageal wall, sutures were placed ap- 
‘proximating the superior edge of the fun- 
“die wrap to the esophageal wall circum- 
ferentially. This was done to discourage 
“herniation of the stomach through the fun- 
- doplication, a complication which has been 
“noted in animal studies.? Postoperatively 
_ all patients were followed for a period of at 
_ least one year, being reevaluated at six 
< weeks, six months, and one year for the 
persistence of symptoms and presence of 
reflux esophagitis. Cine esophagogram, 
: esophagoseopy, and esophageal motility 
“with pH pullback studies were repeated in 
r patients at each return visit. The 
remaining 15 patients had esophagoscopy 
=. postoperatively, but felt so well that they 
refused to return for manometric studies. 
-Ots Those patients who, after six months of 

> conservative therapy, demonstrated alle- 
-viation’ of symptoms and complete or 
nearly complete resolution of their esoph- 
agitis were judged medical therapy suc- 
esses, These, too, were. followed at inter- 
ils for at least one year with repeat cine 
‘ gram, motility with pH studies, 

















































All data were © analyzed using the Fisher 


he bed on Sinch blocks; (2) 


tablets between meals aa at en gj) l 


‘In all operative cases in which the 


fundoplication remained intact (96%), 
reflux was prevented and esophagitis 
healed (Fig 1). In the patients with 
esophagitis alone, symptoms were 
completely abolished (Fig 2 and 3). 
Two patients complained of early 
satiety and epigastric bloating in the 
postoperative period, but this cleared 
within two weeks after operation. 
There has been no dysphagia and 
therefore no dilatations have been 
necessary. There were no postopera- 
tive deaths. 

In the 11 patients with esophagitis 
plus spasm, symptoms of substernal 
discomfort and dysphagia persisted 
in five, even though the esophagitis 
present preoperatively had com- 
pletely cleared both endoscopically 
and histologically. With motility 
studies, these patients were found to 
have persistent spasm as indicated by 
synchronous high pressure nonpro- 
gressive contractions, apparently not 
secondary to esophagitis. 

Preoperative and premedical treat- 
ment manometric studies of the 11 
patients who were eventually oper- 
ated-on and who had the complete 
postoperative diagnostic battery indi- 
cated a significantly dimimished mean 
lower esophageal sphincter (LES) rest- 
ing pressure (Fig 4). Postoperatively, 
the mean resting LES pressure was 
significantly increased over the 
preoperative value and approached 
normal. In contrast, the initial pre- 
treatment mean resting LES pres- 
sure in those individuals who proved 
to be “medical successes” was not sig- 
nificantly different from normal. Fol- 
lowing healing of their esophagitis, 
mean resting LES pressure was not 
significantly changed frem the pre- 
therapy measurements. The incidence 
of increase in LES pressure following 
operation (91%) was highly signifi- 
cant (P < .01), whereas the same 
parameter before and after medical 
therapy was not significant (38%). 


Comment 


In the past several years, it has be- 
_ come increasingly apparent. that tra- 


. ditiona concepta of the disea 
DES “hiatal hernia with peptie e 
< tis” have been only partially | 


of this entity has been considered t 
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Until recently the hernia compone 


















primary abnormality of this syn- 
drome, and classic surgical therapy 
has been designed to correct the her- 
nia with the assumption that reflux. 
would be prevented. This has not 
been the case, as evidenced by 
inordinately high persistence 
symptoms resulting from trad 
surgical therapy. In the past two 
ades, the revival of. interest in 
physiology of the esophagus ar 
gastroesophageal junction has 
sulted in elucidation of the exact 
ture of the problem. 

The recent work of Cohen anc i 
ris* confirms many observations. 
the location of the LES is o! 
quence in the production 
Furthermore, those authors de 
strated that the presence of a hi 
hernia probably does not predispo 
to gastroesophageal reflux by causi 
the LES to weaken. They showed th 
as intragastric pressure increas 
the LES becomes stronger and 
this does not depend on the loca 
of the LES, above or below the 
phragm. 

It is now generally accepted th 
the aim of any operation designed t 
alleviate the reflux symptom compl 
and to prevent stricture formati 
should be to prevent gastroesopha- 
geal reflux. The goal of ther: 
should be to increase the strengt! 
the LES or to replace its functio 
and not just to change its besten 
surroundings. o 

In 1937 Nissen‘ described a tech 
nique used to implant. the esophag 
into the stomach following gastro- 
esophageal resection for an ulce 
the cardia. The proximal stump of the 
resected esophagus was imp nted 
into the stomach in a manner rı 
bling the placement of a Witzel jej 
nostomy tube. He noted that 16 yez 
later the patient had no reflux. | 
1956 he first performed what — 
termed a “fundoplication,” wrap 
both anterior and poste al 








































































the fundus around the lower i 
the esophagus. This was done for 
flux with demonstrable w 









: “a 
: Nissen No Reflux, Asympto- Sympto- 

_ Fundo- Esophagitis matic matic 
plication Heated N=21 N=5 
N=26° N=25 

Fig 1. —Results ofthe Nissen fundoplication procedure. 


Distance From Central Incisors,cm 


40 39 


Open-Tip, Infused Catheter Pressure 


Postoperative, Asymptomatic 


.-Postoperative manometric and pH tracings of same pa- 


Note HPZ at 40 cm and corresponding abrupt rise in pH. 


Distance From Central Incisors,cm 


$2.51 50 49 48 47 46 45 44 43 42 41 40 39 38 


Open-Tip, Infused Catheter Pressure 


Preoperative, Esophagitis Alone 


Fig 2.—Initial manometric and pH tracings of patient wi efi 
esophagitis. Note absence of identifiable LES and lack of rise o 
as electrode is drawn into lower esophagus. 
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Fig 4.—Mean LES pressures in the surgically treated and medr i 
cally treated groups. 


Distance From Central incisors,cm 


52 51 50 4948 47 46 45444342 41 40 


Open-Tip, infused Catheter Pressure: 
10 cm H0] PIAR 


pH 
ret ine el met 


s After Resection : 
é nd pH tracings in. same. anit 


in abatement of. reflux. 





; of all "patients “poker to 
gical Gastroenterological.Lab- 
, 26 patients with esophagitis 


: or enting reflux when the fundopi 
remained intact. In the one in- 
nce in which it failed, failure was 
ue to breakdown of the fundie wrap. 
is instance, when the wrap was 
‘onstituted, it was successful in 
preventing reflux. That this valvulo- 
~- < plasty operation is successful in ac- 
; -complishing what it is designed to do, 
to prevent reflux, cannot be ques- 
ioned. The fact that five of 11 
atients who had esophagitis plus 
-Spasm experienced persistence of 
heir symptoms postoperatively de- 
“spite the alleviation of esophagitis, 
leads to the conclusion that these five 
patie nts had the separate disease en- 
ity of primary esophageal spasm, 
nrelated to the esophagitis. This 
nelusion was supported by postop- 
rative manometry indicating per- 
sistent synchronous nonprogressive 
spastic esophageal contractions. 
-Itis noteworthy that in this series 
only two patients experienced epigas- 
tric fullness and early satiety postop- 
ratively, and then only for a short 
time, In essence, the post-Nissen 
“gas-bloat” syndrome has not been a 
problem in this experience. Early in 
the experience in this laboratory, be- 
fore the prospectively followed series 
reported here was started, both dys- 
phagia and gas bloat were noted. The 
fundoplication was modified in three 
sspects at that time: 
. Use of a large (40 to 44 French) 
: as an obturator across the gas- 
troesophageal junction during the pli- 
on procedure. 
2 Restriction of the length of the 


onstruction of the plication in a 
n flaccid enough to allow inser- 


nee institution of these practices, 


r dysphagia nor bloating has 


been a problem after a month to six 
weeks of postoperative | recovery. 
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-= were not a p 


controlled study. The patients are all 
able to eructate with some difficulty, 


and several have reported the ability - 


to vomit. All report ar. increase in 
flatulence, but they have been quite 
happy to accept this in exchange. for 
the abatement of epigastric symp- 
toms. 

It is noteworthy that the 11 pa- 
tients having the Nissen procedure 
demonstrated a preoperative mean 
resting LES pressure which was sig- 
nificantly diminished from normal. In 
the postoperative pericd, the mean 
resting LES pressure increased sig- 
nificantly, approaching normal. In a 
previous study from our laboratory,’ 
it was demonstrated that following 
resection of the gastroesophageal 
junction in dogs, there was complete 
ablation of the normal nigh pressure 
zone (HPZ) seen on esorhageal motil- 
ity tracing, and there was free acid 
reflux with resultant florid esoph- 
agitis (Fig 5). After a six weeks’ 
waiting period, a Nissen fundoplica- 
tion was performed in the thorax— 
it was determined that the valvulo- 
plasty did not restore the HPZ, and in 
fact produced a manometric tracing 
idential with one done following exci- 
sion of the LES (Fig 6). 

It is tempting at this point to spec- 
ulate that the increase in mean rest- 
ing LES pressure was a result of the 
healing of the esophagitis allowing a 
return of sphincter tone and that the 
creation of a nipple valve had no ef- 
fect on the increase in LES pressure 
per se. 

In contrast to our findings, Jones et 
al’ demonstrated the return of an 
HPZ, following a Thal fundic patch, 
plus Nissen fundoplicazion in mon- 
keys in which the Thal procedure 
alone led to free reflux and ablation 
of the preoperative HPZ. These find- 
ings indicate that the Nissen proce- 
dure does lead to creation of a HPZ 
independent of the LES. 

Other authors,- using various 
forms of the valvuloplasty operation, 
have demonstrated an increase in 
LES pressures postoperatively. Most 
of them concluded that thi 


ry aim of this work, S 
=- these observations do not represent a 


prior to operation. The 
cluded that there was n 
between pee E i 


toms, and that the 1 mean ri 
pressure is significantly: hig 
lowing operation than precpe: 
but much overlap exists. 


strates that the exact mee 
the restoration of an HPZ fol 
valvuloplasty operation: remait 
troversial. Do the procedur 
result in the creation of a zone o 
creased pressure or is. this incre 
due to interruption of the cycle 
flux-weakened LES-increased reflu 
by halting the reflux? Our 
demonstrate that a Nissen fundop 
cation procedure performed a 
an intact, but hypotensive LES 
to esophagitis, results in an increas 
in the strength of the LES. We 
previously demonstrated in dogs that 
the operation per se does rot create a 
HPZ. Yet, it also seems clear that the 
abatement of esophagitis, as demon- 
strated in the medical success gr 
does not result in an increase in 
strength. p 

We therefore conclude hat in 
absence of any sort of an LE 
ther to surgical ablation or to ‘total 
destruction by inflammation, the N 
sen fundoplication will not restore 
HPZ. On the other hand, if there is 
a functioning although hypot nsi 
sphincter, the Nissen wil ; 
functioning HPZ. The mechanism 
this latter restoration, whether 
prevention of further reflux or b 
mechanical properties of the N 
itself, remains to be cla: 

The most significant 
emerging from this study a 





tu ly come to. operation. This 

' pro vides us with a method of pre- 

ting which patients will ultimately 

: operative therapy. Further 

tudy is necessary to elucidate the 
nature and importance of the 
postoperative restoration of an HPZ. 
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Preservation of the Facial Nerve in the Radical Treatment of Parotid Tumors. * 


“We have found that it is possibleto carry the dissectiòn of the temporal and cervical 


portion of the seventh nerve througa the parotid and on the muscles of the face by ele- 
vating the remaining portion of the parotid gland and dissecting the nerve away from 
the gland. This is possible by making an additional incision downward from the zy- 
goma, just in front of the ear, but behind the gland... .” 
= "Conclusions. Early diagnosis and-early and complete enucleation are advised for en- 
` capsulated tumors of the parotid giand; but if metastasis to the gland has occurred, 
dical removal should be carried out with preservation of the facial nerve:.The facial 
1erve should be sacrificed. only if metastases and necrosis have become so extensive 
that it i impossible to démonstrate the lines of cleavage.” 


*Adson wW Ott Wo: | Read before the Western Surgical Association, Minneapolis ‘Dee 8, 1922; Arch Surg ; 
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With your support, the AMA can be an even 


tional health and safety laws. Better comr 
health care. Legislation such as maternal and more effective spokesman. 


emergency medical care services. — 
against catastrophically high medical c 


child care programs. More effective | 
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But we aren't simply advocates for our own We go to the Hill to represent the interests of the 


interests. We're advocates for the public and American doctor, and the American pub 


On more than two dozen occasions during the And we 


92nd Congress, AMA representatives h 
the passage of legislation for more and better 


and House. To state and explain our profession 


trustees and leaders who have gone to the Hill 
views. To protect its interests. 


These were but a few of the many AMA officers, 
to represent our profession. 





“Inkwell” and Nissen Valvoplast; 


- Following Esophagogastrostomy in Dogs. 


Daniel Dew, MD, and Young Song Kim, MD, ‘Detroit. 


“Inkwell’”’ valvoplasty (five dogs) and Nis- 
sen gastropexy (five dogs) were performed 
following esophagogastrectomy and com- 
pared with simple esophagogastrostomy 
(five dogs). The two valvoplasties were ef- 
fective in preventing reflux esophagitis and 
anastomotic leak, which was confirmed by 
postoperative fluoroscopy, esophagoscopy, 
in vivo and in vitro mechanical reflex pres- 
sure measurements, and autopsy. With ink- 
well valvoplasty the capacity to vomit was 
retained, and web-like strictures at the anas- 
tomotic line were easily dilated. The Nissen 
gastric plication developed a stricture which 
was much more difficult to dilate. 


ophagogastric anastomotic line 

disruption, gastric content re- 
flux, and resulting esophagitis are 
frequent complications following re- 
section of the lower esophagus and 
gastric cardia with primary esoph- 
agogastrostomy. Such an anastomosis 
is usually under tension and is not 
protected by a lower esophageal 
sphincter. The valvoplasty of either 
“inkwell” or Nissen gastric plica- 
tion following esophagogastrostomy 
would not only reinforce and reduce 


Accepted for publication Dee 15, 1972. 

From the Division of Surgery, Grace Hospital; 
and Robert S. Marx Research Laboratory, De- 
pament of Surgery, Wayne State University, 


the 80th annual meeting of the: 
‘Association, Rochester, Minn, a 


anastomotic line tension but also 
would prevent gastroesophageal re- 
flux. A comparative study of these 
two valvoplasties was carried out and 
the comparative merits of these prò- 
cedures are presented. 


Material and Method 


Fifteen adult mongrel dogs weighing 
to 25 kg (38.1 to 55.1 Ib) were subject 
esophagogastrectomy (resecting 5 to: 
of the distal esophagus and 30% to 35% 
proximal stomach) by a left eighth inter 
costal space thoracotomy and trans 
phragmatic approach under intraveno 
thiopental sodium anesthesia. Two-laye 
anastomosis was carried out in all animal; 
of which five animals served as. contro 
(group 1). Five animals were subjected to. 
inkwell valvoplasty by telescoping 4to 5 
em of esophagus into the remaining stom- 
ach and securing with a circumferential 
layer of serosal sutures (group 2). Nissen 
gastric plication was carried out in the re 
maining five animals by wrapping gastri 
remnant around the lower 4 to 5 em of the 
esophagus, securing anteriorly with three 
interrupted nonabsorbable sutures, and 
catching a portion of esophageal: wall 
(group 3). Extramucosal pyloroplasty wë 
performed in all animals. The diaphragm 
was then closed circumferentially aroun 
the stomach leaving about one third of 
stomach remnant in the thoracic. 
(Fig I. 

‘The postoperative: regimen consisted of 
water during the ‘first two days, milk 
crushed meat for one week, and regular 


= kennel diet thereafter. Daily ene G 
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ig g 1.—Control, group 1 (bottom left); 
joni valvoplasty, group 2 (bottom 
t; Nissen, group 3 (top). 






giv m intramuscularly for one week. 
“Ten to 15 days following the operation, 
fluoroscopic barium examination was 
ormed with the animals placed under 
ntravenous thiopental anesthesia 
éach animal was checked for anasto- 
deak and reflux. Appropriate x-ray 
were obtained. 

After fluoroscopic evaluation, all of the 
Animals were subjected to continuous his- 
amine stimulation for 10 to 14 days with 
- the use of histamine beeswax in sesame oil 
1 mg/kg of histamine base), followed by 
-esophagoscopy to check for evidence of re- 
flux and esophagitis. A motility study was 
‘performed on one representative animal 
from each group. All of the animals were 
‘observed for an average of 60 days. The 
ability to vomit was tested by the adminis- 
: tra nof an intravenous injection of 2 mg 
apomorphine hydrochloride in one ani- 
rom group 1 and three animals each 
from groups 2 and 3. A manometric me- 
chanical study inducing reflux was per- 
formed in two animals from each group: in 
o through tube duodenostomy with the 
animal under general anesthesia, and in 
¿with all of the excised esoph- 
stroduodenal specimens. Pressures 
ing to reflux were recorded. The pres- 
mee or absence of esophagitis was noted 
1 the gross specimen and graded as slight 
> emic mucosal changes) or moderate 

3 (definite uleeration). 














































Results 


Fluoroscopy and. Roentgenogram.— 
‘anastomotic leak in all of the 15 
als was demonstrated. Free re- 
_ flux of gastric content was noted in 
all of he control group animals, but 
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imals demonstrated a sight to mod- 
erate delay (Fig 2). 

Esophagoscopy.—There was free re- 
flux of gastric content so the upper 
esophagus in one and midesophagus 
in the remaining four animals of 
the control group. Four oat of five an- 
imals in this group demonstrated 
esophagitis with edematous, friable, 
and hyperemic mucosa. Neither gross 
reflux nor evidence of esaphagitis was 
noted in animals of groups 2 and 3. 

Motility Study.—While the normal 
protective physiologic sphincter was 
destroyed by the esophagogastros- 
tomy, the valvoplasties provided a 
protective “valve” tha: prevented 
transmission of artificia.ly increased 
intragastric pressure produced by 
manual compression. 

Ability to Vomit.—Following a full 
meal, ability to vomit was checked by 
evoking emesis by intravenously ad- 
ministered apomorphine. The control 
animal quickly vomited all of the in- 
gested food. From group 2, one ani- 
mal vomited a large amcunt and two 
only a small amount. Out of three ani- 
mals from group 8, only one animal 
was able to vomit a small amount, 
and the other two failed to vomit any, 
in spite of severe retching. 

Manometric Mechanica! Reflux Pres- 
sure.—Measurement demonstrated 
free reflux at zero water pressure 
in all control animals, including in 
vivo measurement in two. In group 2, 
three animals had reflux at 70, 60, and 
30 cm, respectively, and two at 0 em 
of H,O during in vitro study. Two of 
these animals were tested in vivo 
with reflux pressure of 50 and 0 cm 
of H,O, respectively. Similar dis- 
crepancy was noted in group 3 ani- 
mals (Table 1). 

Gross Examination.—The autopsy 
specimen revealed slight to moderate 
esophagitis in all of the control ani- 
mals. Except for one inkwell animal 


in which a moderate esophagitis was 


present, all group 2 and 3 


cated. animals. 


-gastric compression: ‘The transit of a 
barium into the stomach was immedi- e 
ate in group 1 while group 2 and3an-. 
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for lower cxophinger! aad & up 
tric lesions remains  unac 
high, with mortality ran 
20% to 50%. A majority of t 
culty arises from anastomotic 
Millard et al reported 30% mi 
in a series of 427 esophagogast ri 
sections, and anastomotic le 
responsible for one- hal? of 
deaths.’ , 

The inkwell type of valved 
lowing esophagogastrostomy w: 
ployed by several authors i 
attempt to prevent postoperati 
anastomotic leak.’* Pearson and Pa 
rish reported only a single a 
tomotic leak with the use of 
technique in 16 patients Proct 
reported no anastomotic leak in spi 
of six we deaths in 23 pati en 
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known to be more robust andri l 
blood supply than that. of h 
However, the fact that t 
















wrapped around by Nissen 
plication certainly provided at 
protection. It is also appare: 
the anastomotic line is defini 
under tension following thes dded 
procedures. j 
We have found that the 




















Fig 2.-Esophagogram: free reflux in contro! group (left), and no reflux in inkwell (center) and Nissen (right). 


Fig 3.~Autopsy specimen; moderate esophagitis and ulcer (arrows) in control 
(left), and normal esophagea} mucosa in inkwell (center) and Nissen (right). 
ig: 
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An Vitro 
= (cm #20) 


-Free reflux |- 


Free reflux 
Free reflux 
Free reflux 
Free reflux 


Not done 
110+ 


: Ability to Length of 

roup.. Dog No. Esophagitis Vomit Stenosis (cm) Valvaplasty (cm) 
Moderate Not done 
Slight Not done 
Moderate Not done 
Slight Not done 
Moderate Large amount 
None Not done 
None Not done 
Moderate Large amount 


0 

0 

.0 (Posterior) 
.5 (Anterior) 
5 

0 


None Small amount 
None Small amount 


Not done 

None 

None 

Not done 

Very small 
amount 


quires much more gastric tissue, and 
a small remnant gastrie pouch poses 
potential danger of extrinsic pressure 
stenosis of the lower esophagus and 
necrosis or perforation cf the plicated 
portion of gastric tissue. Such diffi- 
culty was encountered by Butter- 
field.” Evans et al reported three inci- 
dences of necrosis or perforation of 
the stomach following Nissen proce- 
dures.’ Our first animal that under- 
went Nissen gastric plication (not in- 
cluded in this report) died of necrosis 
of the plicated portion of the stomach. 

We have found that it is technically 
easier to perform inkwell valvoplasty 
if the esophagus is anastomosed to 

ENIES sae Gok nes the greater curvature side of the 

n of reflux in inkwell valvoplasty stomach prior to valvoplasty. Nissen 
ng moderate increase in intragastric | gastric plication, on the other hand, 
ssure (bottom left), and eversion of was technically easier if the primary 
‘plasty with marked increased intra- anastomosis. was performed in the 
tric pressure making er emesis possible lesser curvature side of the gastric 


i 
5 
t 
i 


of the gross specimen ah wed ha 
telescoped portion varied fro 
4.5 cm (Table 2). In one an imal 
anterior portion of the valvop 
measured only 1.5 emand this 
single animal that develop 
agitis. 

While either procedure . 
prevents reflux, with the in 
voplasty the animals retai 
tain ability to vomit, whic 


that allows emesis follow: 
valvoplasty to be eversion of tl 
scoped portion of the esophagu 
der marked gastric dilation and pre 
sure as suggested in Fig 4 
certainly, a safety factor and 
able to demonstrate this d 
vitro studies. Similar phenomen 
was not observed following © 
gastric plication, possibly becaus 
the transfixing sutures about the n 
terior wall of the esophagus. 

In vitro mechanical pressure me 
surement of isolated stomach w 
found to be inaccurate in acces: 


mals. Web-like stenosis may fo 
the anastomotic line, probab. 


nosis following Nissen g: 
tion because such stenosi 
ly caused by the transfixi 


Later anterior to the = 





The inkwell valvoplasty and Nissen : 


gastric plication following esoph- 
gogastrectomy and . esophagogas- 
rostomy offer definite protection by 
reyenting gastric reflux and esoph- 







‘Maillard JN, et al: Cause of leakage 
e site of anastomosis after esoph- 
agogastric resection for carcinoma. Surg 

eral Obstet 129:1014-1018, 1969. 

2. Butterfield WC: “Anti-reflux palliative 
sire for mop inoperable Thorac a oe 
sop! agogas rie junction. c Cardi- 

omase: Surg Sieh doa ip 





























Pu.ter Heaney, MD, San Antonio, 
seussion applies specifically to 
attle’s presentation on gastroesopha- 
geal reflux. We owe him and his associates 
ebt for bringing this information to us. 
ant to quarrel with him, though, just a 
for not having mentioned the associ- 
d hiatus hernia, because, as he told me, 
more than 90% of his patients did have 
‘such an associated defect. 

I see it, correction of the reflux and 
-of the hernia can be brought about 


es | segment, as Dr. Hill has de- 


scribed, to the preaortic fascia in the abdo- 


Unlike the authors, I have routinely used 
size 20 French nasogastric tube, and 
e closed’ the Nissen fundoplication 
er snugly. I warn my patients in ad- 
vance that they will experience dysphagia 
for a while postoperatively. Thus far, none 
of these patients have needed dilation. 

don’t know what my recurrence rate is, 
can assure you that it is significant 


de ically angry at this elusive problem. 
_In complex or recurrent cases I now use 
a different method which I here present. 







these procedures. ` oon ; 
The inkwell sayn while pre- 7 


venting reflux, allowed the animals to 
retain the ability to vomit. The web- 
like stenosis observed in the inkwell 
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Discussion 


mended by Humphreys, following which 
the esophagus is freed below the aortic 
arch, as emphasized by Belsey and Skin- 
ner. 

The abdomen is entered in the fashion 
described by Belsey, by means of a circum- 
ferential incision in the diaphragm near 
its attachment to the costal margin. This 
extends from the splenic area forward, 
around, and anteriorly into the pre- 
pericardial area. Satisfactory access to the 
abdomen is provided and the diaphragm is 
not deprived of its important nerve and 
vascular supply as it was with the use of 
the old-fashioned “pie’-type incision from 
periphery to: esophageal hiatus. Since ap- 
proach to the spleen and upper portion of 
the stomach is from a posterolateral direc- 
tion, detachment of the vasa brevia is fa- 
cilitated, and liberation of the upper fun- 
dus from is posterior retroperitoneal 
bonds is simple, 

The fundoplication of Nissen and the 
gastropexy of Hill, with the concomitant 
erural closure which provides the new, 
snug hiatus, are then completed within the 
abdomen. 

If -standard indications for vagotomy 
prevailed, the truncal vagotomy was done 
above, and the pyloromyotomy or pyloro- 
plasty is now carried out below, without 
difficulty in patients free of adhesions. 

Dr. Nygus: Dr. Heaney, you commented 
that you had used a No. 20 French catheter 
and wondered if you should use a No. 40 
French catheter when performing the pli- 
cation. 

There tends to be constant, recurring 


comment about dysphagia after plication. 
We rarely see dysphagia. This relates to © 
-the caliber of the tube we use (larger). 
-Dowe repair the hiatus? Inour discus- 


clinical araia ; 
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sions we tend to downgrade the hernia as- 
pect, and until we are proven wrong, we | 
are going to continue to downgrade the im- 
portance of the hiatus hernia repair when: 
you use a Nissen fundoplication. k 
After this operation, we don’t care 
whether that stomach ends up in the chest 
or not and, of course, most of the time it 
doesn’t because it is a rather large bolus 
and it tends to remain in the abdomen... 
I see nothing wrong with repair of: the. 
hiatus. 
As to Dr. Heaney’s procedure, basically 
it is a matter of approach. There is abso- 
lutely nothing wrong with it. He ended: up 
doing a good Nissen. : 
The old battle about whether you per- ae 
form hiatus hernia repair from the chest: 
or the abdominal approach is passé. There 
is absolutely no question; if you want tò 
use phrenoesophageal ligament as a sta- 
bilizng force, the abdominal approach. is’: 
worthless. By doing the procedure through ©. 
the chest the phrenoesophageal ligament is) 
an important part of the repair. You can- 
not place sutures into the phrenoesopha- < 
geal ligament from the abdominal ap- - 



























to compliment Dr. Battle on his presenta- 

tion, and particularly Dr. Nyhus and all of - 

his associates on their continuing interest — 

in this difficult problem, both experiment- 

ally and clinically. 
I hope that by following more closely the 

details that have been described tod 

some of us may get a little better re 

our patients than we have in the p 

cue to our patients’ difficult, 


























e > whether it wil 








iately, of course, one asks oneself 
the question, “Is this work going to apply 
in humans as it does in animals?” Perhaps 
ater inthe discussion will tell us 
of his experience with patients who 
ad this procedure. 

econstruction after carcinoma, carci- 
ma excisions of the lower esophagus, 
ost of us, I think, lay the esophagus that 
ft along the side of the stomach at the 


















reflux problems because the patients 
i't live long enough, for one thing, and 
because not much acid is present in the 
stomach anyway, for another; whether the 
telescoping procedure will be as adequate 
in preventing an anastomotic leak as the 
other procedures that all of us have used 
mains to be seen. 

seems to me that the most likely use 
this procedure would perhaps be in 
tients who have severe esophagitis 
ho require resection because of ste- 




















We haven't felt that the proximal inter- 
position operation worked very well in 
these people. We, as you know, prefer a 
distal interposition operation with the 
Roux-en-Y construction as described by 
Drs. Westerbuhr and Coppinger yester- 
y. But if we can do a local procedure that 
will work, this would be greatly preferred, 
ind I think in those patients with stenos- 
g strictures of the esophagus who do re- 
quire resection because of tight stricture 
that this may constitute a real advance in 
| Management. 
as I hate to bring in a note of pessimism, 
~but.as far as Lam concerned, nothing has 
ever worked in the past, and who knows 














aI think we h 


have treated in other ways for esophagitis 
for as long as 20 years have done well. 

I would like to compliment Drs. Dew and 
Kim on their work. 

Dr. Nyuus: I rise to discuss the paper of 
Drs. Dew and Kim. It is a very nice paper. 
Historically, it is of interest that in 1937. 
Nissen described a technique similar to the 
“inkwell.” It was on the basis of the 1937 
operation that he developed the classic 
Nissen fundoplication operation of which 
we hear so much today. 

From the studies of Kim and Dew, both 
the inkwell and the Nissen fundoplication 
prevent reflux. 

The protection of the suture line by the 
“patch” is an important conzept utilized by 
Thal in the treatment of severe esophageal 
strictures. 

I am perplexed at the incidence of ste- 
nosis or webs following beth procedures. 
We have not seen this in our patients fol- 
lowing the use of a Nissen “undoplication 
after esophagogastrectomy. 

Possibly the authors could give us more 
insight into the causes of the problems. 

The matter of vomiting :s of interest. 
The eversion concept enabiing vomiting 
with the inkwell technique is interesting 
and possibly true. Have the authors per- 
formed cinefiluorography during the apo- 
morphine-induced vomiting to demon- 
strate this postulate? 

Further, as you know, we stressed in our 
paper the necessity to perform the Nissen 
in a loose manner in the standard repair to 
ensure the ability to vomit. However, when 
you have resected a portion cf the stomach 
and are doing an esophagogastrostomy 
and anastomosis and then putting a Nissen 
fundoplication upon that, yoa must recog- 
nize that you have minima! stomach and, 
of necessity, your wraparound is going to 
be rather tight, even thougk you are doing 


: ta follow ose cides for. : 
-at least a year and a half before we will — 
< know. As you know, the patients that we 

















tiation for the pale of i closing 
Dew’s paper. ` ; pas 
In regard to Dr. Nyhus’ queti m abe 



















be the compromise in the sase 
esophageal stump. At least 6 to 7 em 
esophagus has to be dissected free in ord 
to accomplish either Nissen or “i 
We had the occasion to operativ 
stenosis following the inkwell 
In this patient, an anastomotic 
nosis demonstrated necrosis of the mu 
exposing serosal suture materia 
brotic tissue was easily dilated ope 
Just as in Nissen, inkwell shoul 
prophylactically dilated in the posto 
tive period. i 
We did not perform cinefusn 
demonstrate the reflux or eversi 
stump due to the lack of this cap 
the animal laboratory. In. vitro st 
peatedly demonstrated this eversi 
proof, however, will be the demons 
of this in patients following the inkw 
procedure. ; 
In regard to Dr. Large’s question, 
not have sufficient clinical experience 
port except that our initial observa 
supports that inkwell effectively pre 
reflux esophagitis. 
We have undertaken the study because 
we have had a rather alarming incider 
of anastomotic leak and resulting mor 
ity and morbidity. Adding tissue. a 
the anastomotic line for a distance of. 
em would certainly give us added pr 
tion, not to mention that this reduce 
tension on the anastomotic Hne = o = 
The merit of this type of procedi 
should be judged after sufficient clinical 
experience. When we have sufficient: cli 
cal data, we would like to have tae opportu. 
nity of presenting it to the Association. 





















































































1 Objective 4 Arterial Evaluation 


S 5 8. T. Yao, MD, PhD, Chicago 


tudy of 363 patients with arterial occlu- 

sion and 50 normal adults tested the value 
he ultrasound technique and xenon 133 
clearance in providing objective as- 

nts of clinical ischemia. By compar- 

cde systolic and brachial systolic pres- 

ed by ultrasound, an ischemic 

was calculated. This correlated directly 


Intermittent claudication was quantitated 
special study group and serial systolic 
ressures and '*Xe muscle clearance 
ded. A strong inverse relationship was 
pen postexercise ankle pressure 
muscle clearance. Muscle hyper- 
ia with ttendant ‘Xe clearance preceded 
ssure rise but both pressure and 

ance reached a simultaneous plateau. 
ressure-flow patterns were directly 
i to number and location of anatomic 

al occlusions. 


hile clinical evaluation of arte- 

rial occlusive disease is emi- 
rently satisfactory, there is a need 
recision in evaluation of pa- 
problems. Instrumentation de- 

ed to fulfill this need has been de- 


eloped and used in the past. 
amples of this are water and air 
isplacement plethysmography and 
the mercury strain gauge. However, 
i ethod has emerged that is non- 
, accurate, reproducible, and 

e from artifacts of ambient tem- 
emotional 


tor publication Dee 15, 1972. 
fo 


The present study is part of a con- 
tinuing effort to develop clinically 
useful methods of vascular evaluation 
at the Northwestern University 
Blood Flow Laboratory. This study 
correlates with two methods of eval- 
uation, xenon 133 (Xe) clearance 
and ultrasound ankle-brachial artery 
pressures. These techniques were 
compared to each other in three pa- 
tient populations with and without 
exercise testing. 


Patient Populations 


A total of 363 patients with occlusive ar- 
terial disease confirmed by history and 
physical examination and defined by arte- 
riography were included in this study. 
These were compared with 50 normal 
adults found to be free of occlusive arterial 
disease by history and by physical exami- 
nation. 

The 363 patients with angiographic evi- 
dence of atheroma in the distal aorta and 
arteries of the lower limb ranged in age 
from 35 tc 80 years. There were 122 pa- 
tients with:segmental occlusions of the su- 
perficial femoral artery with one or two 
segments involved; 38 patients with iliac 
stenosis or-occlusion; and 97 patients with 
combined iliac and femoropopliteal artery 
occlusions. 


Methods 


Two methods of objective arterial eval- 
uation were carried out. 

Doppler Ultrasound.—A transcutaneous 
Doppler flew velocity meter (directional 
Doppler) was employed with use of the 
technique reported previously.’ The flow 
probe was placed over the dorsalis pedis or 
posterior tibial artery. A sphygmoma- 
nometer cuff was then applied just above 


the ankle. During deflation of the cuff, a 


return of tae flow signal indicated the level 


-cof the systolic pressure at the ankle, A sys- 
tolie pressire index was obtained y ome o 


paring the ankle and brachial pressure: 
Xe Muscle Clearance.~—Muscle 

flow was measured with the “Xe cleara: 

technique described by Lassen’ and: 

leagues’: 0.5 millicuries of ‘Xe dissolve 


in isotonic saline was injected into the cen- 
ter of the lateral head of the gastroc-. i 
nemius muscle of the limb under study, tħe. 


site having been defined by palpation dur- l 
ing muscle contraction. me 
Clearance of the isotope was measured so 


with an isotope rate meter. A particular 
feature of the rate meter used was provi 
sion of a percentage scale. Thus having ob- 


tained an initial reading in counts per sec- 
ond, it was possible to adjust the rate 
meter so that this count corresponded. to’ 
100 on the percentage scale, this: the 
being taken as the starting point for. 
resting count. The maximum counting r 
was 3,000 counts per second with time col 
stants of 2 and 12 seconds. Counts wer 
recorded on a linear scale and curves 
clearance were drawn. 

All patients rested in a supine positio 


for a period of 30 minutes before resting’ 


recordings were made. 


Exercise tolerance was determined by 


walking the patient on a treadmill at a - 
speed of 4 km/hr without inclination, until 
the patient was forced to stop because of 
intermittent claudication. If any patient 
was able to walk for more than five min- 
utes on the treadmill without pain, exer 
cise testing was terminated. Recording « 
the ankle systolic pressure and musele i 
clearance was made with the patient sü- : 
pine, beginning 30 seconds after cessatio 
of exercise. Muscle clearance and systoli 
pressure measurements were made at i 
tervals of one minute during the first fiv 
minutes of the postexercise period; there- 
after, they were made every 2 minutes ur 
til 25 minutes had elapsed. oe 
` Measurement of changes in ankle’ p 


sure after exercise was performed i 210 
< patients. Simultaneous recording of muscle 
clearance and ankle syst 


pressure was — 





; intermittent =: 
Claudication 


Rest Pain 


213 
No. of Limbs 


in-and impending gangrene. Difference between each pair of 


ymptoms is highly significant (P = <.001). 


g 8 


Ankle Pressure 
133e Clearance. 
8 


impending 
Gangrene 


% Change in} 


Minutes After Exerci 


Fig 2.—Simultaneous recordings of ankle systolic. pressu re 
xencn muscle clearance following exercise in. a normal su 
Curves show percentage change in both indexes. A slight: in 


ankle systolic pressure with rapid clearance of “Xe is see 
pressure = 140 mm Hg. Ankle pressure = 


140 mm H 


walking time = >5 minutes. Initial count = 2, #00 cps). 


Table 1.—Mean Systolic Pressure Index in 242 Patients 


Site of Occlusion 
Normal 
iliac artery 


Superficial femoral artery 


Aorto-iliac 
Femoropopliteal 
Multiple level 


With Various Types of Occlusions* 


i8 


* All had symptoms of intermittent claudication. 


ne Results 
“Resting Values.—In normal individ- 
-the pressure index (ankle-bra- 
hial pressure ratio) was always equal 
or greater than 1.0. In patients 
with arterial occlusion, the pressure 
-index was always less than 1.0. When 
_the pressure index was used to quan- 
titate severity of the disease, it was 
ound to have a significant correla- 
. with the patient’s symptoms 
g 1). The difference between each 
-of symptoms is highly signifi- 
P = <.001). The systolic pres- 
> index was also correlated sig- 


compare t the ischemic index with Xe 


clearance, the ankle systolic 


ure changes were piad as 
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percentage of resting pressure. The 
“Xe clearance curves were plotted on 
a linear scale. Figure 2 indicates a 
typical curve obtained from a normal 
limb. In normal patients, the ankle 
systolic pressure showed either no 


_ change or a small initial rise follow- 


ing exercise. The Xe clearance 
curve showed that at least 80% of the 
injected solution was cleared during 
the period of moderate exercise. 
Little further clearance occurred at 
the end of the exercise period. The 
curve reached a steady state within 
two minutes in all normal limbs stud- 
ied. 

In all cases where occlusive arterial 
disease was present, the Xe clear- 
ance and ankle pressure changes de- 


parted from the normal pattern after 
: exercise. Several. different pressure- 


flow patterns were observed. For ex- 
ample, when the disease involved a 


= single arterial segment such as. the 


superficial femoral artery or the 
artery, the pattern showed an 
pressure drop of 50% following 
cise with recovery to restin 
prolonged more than six minut 
Clearance was reduced to 50% of rest: 
ing level during exercise with a 
ther decrease of 20% during the ne 
three minutes. A period of muscle } 
peremia was noted which precec 
the eventual rise of ankle p i 
(Fig 3). 

The flow and pressure pättérhs | o ; 
tained from patients with two’ seg. 
mental arterial occlusions in sequence 
showed more pronounced deviations 
from normal than those with single 
segment. disease (Fig 4). In additi 
maximum walking time was. reduced 
markedly and a greater pressur 
gradient was seen between the anl 
and brachial arteries. ‘Typically, pre 
sure dropped to zero and 

fo aoan 









ye Clearance 


Too. 
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Minutes After Exercise 


g 3.—Clearance and pressure curves in single segment disease 
c artery stenosis). Forty percent clearance of xenon coincides 
fall of ankle systolic pressure. (Brachial pressure = 110 mm 
kle pressure = 80 mm Hg. Maximal walking time = 5 min- 
es. Initial. count. = “2,800 cps). 

































Site of Occlusion 
Superfical femoral artery 
Hiac artery 
Femoropopliteal artery 
iliac + superficial femoral artery 
“Multiple levels 


* All had various types of occlusions. 


ig. 5, Effect of exercise on percentage fall of ankle systolic pres- 
ure plotted against time after exercise. Significant drop of ankle 
ressure is seen in patients with multiple segments involved with 
ease process. Wilcoxon Rank test shows highly significant differ- 
e between different types of occlusion (P = <.001). 
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Minutes After Exercise 


Fig 4.—Clearance and pressure curves in multiple segment dis 
ease (common iliac artery occlusion and superficial femoral artery 
stenosis). Profound drop of ankle pressure is seen. Xenon mu 
clearance is markedly delayed and occurs prior to any apprec 
rise in ankle pressure. Recovery time to resting level is. also: pr 
longed. (Brachial pressure = 140 mm Hg. Ankle pressure = 40 
mm Hg. Maximal walking time = 1 minute. Initial count = 2,900 


cps). 















Table 2.—Average Percentage Drop of Systolic Pressure Index 
Following Treadmill Exercise in 109 Patients* 


Minutes After Exercise 


2 a z 20 x More 
5 3 z z 

28.2 

29.1 ia 

87.1 58.9 


55 3 
65.9 
73.4 
100.0 


Fig 6.—Preoperative and postoperative curves showing reversion 
of abnormal pressure and muscle clearance curves to normal pate o 
tern, following aortofemoral bifurcation graft. (Preoperative read- 
ings: brachial pressure = 160 mm Hg. Ankle pressure = 80mm OSS 
Hg. Maximal walking time = 1 minute 15 seconds. Initial count: =. 
2,800 cps). After replacement of aortofemoral bifurcation graft: 
brachial pressure = 150 mm Hg. Ankle pressure = 150 mm He. 
Maximal walking time = 4 minutes. Initial count = 2,800:cps). 
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olonged. At this same time, 


ercise hyperemia with a return 
cresting level 14 minutes after 
i alking had ceased. A reciprocal rela- 
tionship between the ‘Xe clearance 
e and the recovery of ankle pres- 
» was’ seen. The clearance in- 
sed before any appreciable rise of 
nkle pressure was detected. 
The percentage of decrease in 
le pressure after exercise and 
time required to return to resting 
: level were compared, ranking number 
and anatomical level of the occlusions. 
_A significant difference among vari- 
us types of occlusive processes was 
ound (Fig 5). A Wilcoxson rank test 
as then used to compare results. 
This showed a highly significant dif- 
ference (P = <.001) between single 
and multiple occlusions (Table 2). 
“Both ischemic index calculation and 
48Xe clearance provided objective as- 
sessment of the results of surgical 
“correction of arterial occlusion. Fig- 
re 6 demonstrates clearance and 
pressure changes before and after re- 
; constructive surgery in a patient with 
- aorto-iliac occlusion. The preoperative 
curves indicated moderate disease 
with delayed recovery of both in- 
“dexes. After successful aortofemoral 
artery bifurcation grafting, the pres- 
sure flow pattern reverted to normal. 























Comment 


E “While blood pressure recording is a 
-fundamental physiologic test of car- 
-diovascular function, instrumental 
_ shortcomings have limited its use in 

_ limbs afflicted with arterial occlu- 
ions. The ultrasound velocity de- 
ector. allows pulse identification with 









< more, — systolic blood — pressure 
maed by the Doppler method has 
been shown to be ecgiiperabls to di- 





ankle pressure could be meas- 
was a natural turn of events 
pare this reading to the more 
r brachial pressure. The index 









ime w resting Tevels i hus 0 
-markable | co relatión with objective 
as minimal clearance of Xe ‘assessment of the patient’s degree of © 


followed by a prolonged 


after exercise provide : a better under. 


ischemia. Normal persons have an is- 
chemic index of 1.0; those with claudi- 
eation, a figure less than this; and 
those with rest pain or gangrene, a 
very low index which approaches 0.0. 

It has been disappointing to note 
that resting blood flow in patients 
with occlusion or stenosis of major 
limb vessels has shown lictle diagnos- 
tic or prognostic value.** Hyperemic 
flow measurement has been of 
greater value since this technique re- 
veals collateral blood flow around oc- 
clusions. However, the <ectual meas- 
urement of quantity of blood flow 
has been found to be very cumber- 
some and not easily applicable to se- 
rial postoperative use. On the other 
hand, measurement of systolic pres- 
sure distal to arterial lesions, as de- 
scribed in this study, provides a sensi- 
tive index of the occlusive process.** 

In this group of patients, the is- 
chemic index not only confirmed the 
clinical diagnosis but provided an ob- 
jective basis for determining severity 
of the disease. Therefore. it is impor- 
tant to note that under resting condi- 
tions the ankle systolic pressure is ap- 
proximately equal to or slightly 
higher than the brachial systolic pres- 
sure. Park and Guntheroth have sug- 
gested that higher pressure occasion- 
ally noted in the legs is due to systolic 
amplification as a result of reflected 
waves." 

This study indicates that the ankle 
systolic pressure-brackial systolic 
pressure ratio, which prevides a pres- 
sure index, is a convenient method for 
determination of the severity of is- 
chemic symptoms. It appears that the 
more extensive the occlusive process, 
the lower the pressure index. This 
finding is in marked contrast to re- 
sults from previous blood flow studies 
which were inconvenient and failed 
to quantitate clinical ischemia.‘° The 
group of patients in the present study 
with multiple occlusions showed the 
greatest gradient between brachial 
systolic pressure and systolic pressure 
at the ankle. 

Although resting ankle. pressure 
recording is useful, pressure changes 





‘ness, using. venous occlu 














exercise is such that there § is: minimal 
postexercise hyperemia and little o 
no change in the distal pressure. Nor. 
mally, a slight increase is seen. These 
previously known facts: were | 
firmed by the "Xe clearance 
and occurred during the exercise 
riod with minimal postexercise hyper: 
emia, and the resting level wa 
reached within two minutes, The 
findings confirm that in norm: ; 
muscle blood flow is always adequat 

during a period of moderate exer 

In patients with arterial occlusion 
a low ankle pressure reflects in- 
creased hemodynamic resistan : 
caused by obstruction of the m 
terial supply of the limb. Flow 
or after exercise is distributed 
sely according to the resistance. ' 
is, maximum resistance to flow pr 
vided by an occlusion in the m 
tery; minimal resistance is present 
the muscle bed proximal to the 
eased segment. Resistance is fur 
lowered by the demand of the pr 
mal exercising muscle so that the: 
a fall of distal pressure. Patients 
a single anatomical occlusion in thi 
study all showed this fall of distal 
ankle pressure and reduced muse 
clearance of 50%. In patients \ 
two anatomical occlusions, the pict 
became complex. Postexereise bloi 
flow traversed two collateral 
ways, each with a high resistance 
flow as compared with the normal. A 
profound drop of ankle systolic pres- 
sure with cessation of initial muse 
clearance were common findings. This 
pattern invariably confirmed the 
presence of severe symptomatic arte 
rial insufficiency. 

The present study has dew 
strated the relationship betw 
‘Xe clearance from the calf and 
ankle pressure changes occurri 
the lower limb with use of two inde- 
pendent techniques but measured 
simultaneously. The sequential relase: 
tionship between flow in the calf and 
pressure at. the ankle following exer- 
cise in patients with claudication ha: 
been reported by Sumner and Stra 








































































































































































































imal level before any appreciable rise 
in ankle pressure could be detected. 
Thus, the changes in these two events 
are related to each other and to the 
-extent of the disease process. Sim- 
: ilarly, the greatest. ankle pressure 
_ drop and greatest Xe clearance de- 
crease ‘was related to location and 
number of arterial occlusions. Least 


; a Yao ST, Hobbs JT, Irvine WT: Ankle 
y stolic pressure measurements in arterial 
_ dis te affecting the lower extremeties. 
J Surg 56:676-679, 1969. 
Lassen NA, Lindbjerg IF, Dahn I: 
idity of the xenon” method for mea- 
rement of .muscle blood flow evaluated 
y simultaneous venous occlusion plethys- 
mography: Observation in the calf of nor- 
an and in patients with occlusive 
cular disease. Cire Res 16:287-293, 1965. 
-Kazamias TM, et al: Blood pressure 
measurement — with Doppler ultrasonic 
neter. J Appl Physiol 30:585-588, 1971. 
McEwan AJ, Ledingram IM: Blood 
characteristics and tissue nutrition in 
arany ischemic foot. Br Med J 3:220- 








ao ST, et al: A comparative study of 
n-gauge plethysmography and Dop- 


_Vicror M. BERNHARD, MD, Milwaukee: I 
hink this is an important study in this era 
of operative sophistication. We are now be- 
ming more concerned about whom we 
perform these operations upon, and 
Ww we can do prospective studies to deter- 
ine the subsequent history of the disease 
after blocked arteries have been repaired. 
We can. ‘determine precisely the degree of 
functional disability in patients who are 
functional, but not limb salvage candi- 
dates, ‘and-ascertain the functional effec- 
tiveness of our procedures. 

“The nice thing about Dr. Yao’s and Dr. 
sergan’s study is that there is a good cor- 
relation between the indirect evidence pro- 
ded by pressure gradients and ankle 
essures, and ankle-brachial pressure in- 
exes and the flow study. We have used the 








-distal disease. 
fects in pressure and flow were. noted ni 
-in proximal occlusions and multiple ee 
-sequential blockages. 


present report The nset of max- 
imum clearance or maximum hyper- 
emic flow appeared and reached max- 


ore. pronounced e- 


The method of measuring muscle 


blood flow with Xe has been used to: 


study occlusive arterial disease af- 
fecting the lower limb."!** Useful in- 
formation about the effect of the ar- 
terial lesion may be obtained from 
study of the clearance curves without 
the need for measurement of absolute 
flow values. For example, it is clear 
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Discussion 


lizing electrical impedance measurements 
to accomplish the same goal. 

The degree of functional obstruction to 
blood flow, especially in aorto-iliac disease, 
is frequently difficult to ascertain on the 
uniplanar angiogram. The femoral pulses 
may be hard to evaluate due to obesity, 
and the presence of significant femoral- 
popliteal or tibial obstruction or both often 
leads to confusion as to which level should 
be bypassed. Should the surgeon take care 
of the lower block because the upper one is 
not significant, or is the degree of aorto- 
iliac stenosis seen on the uniplanar angio- 
gram really more significant than he real- 
izes? 

We have been attempting to answer this 
question by measuring pressure gradients 
and changes in gradients after exercise, 
and find that these tests are of consid- 
erable value. 


I would be curious to know whether 
‘these studies have helped to clear the air 


when angiographic findings are equivocal 


-xenon method is so. ‘cumbersome, it. may Ss 
safely b be eta hy ultrasound. T 





and there is a real need for precise i infor : 








n be the method a a as ¢ a non- ae 





invasive technique to follo the < 
functional status of the occlusive pro- o 
cess. ae 
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mation. ee 
Jonn J. Bercan, MD, Chicago: As Dr. 
Bernhard has indicated, there is a need for 
hard data in evaluating patients with arte. 
rial disease, and this study of Dr. Yao’s is 
part of a continuing effort at North- 
western to obtain such data. Indeed, we.” 
are all puzzled by the patient with iliac ste- 
nosis and a distal occlusion. Fortunately, 
the ultrasound method does help out. Not 
only does the ultrasound show an abnormal 
pulse tracing in the femoral area, but the 
exercise test will show a drop in distal oe 
pressure. : 
We do supplement our technique by ir in- 
tra-arterial pressure measurements during 
angiography. These aid in the evaluation 
of these patients. a 
The key thing about this study wass 
marized in Dr. Yao’s last slide. This indi- | 
cated. that the ultrasound estimation of © 
ankle- pressure and the "Xe. clearance 
methods correlated quite clearly. Since the 

























Gerard W. Taylor, MS, London 


In eight limbs with femoral or popliteal ar- 
tery occlusions due to arteriosclerosis pro- 
, endarterectomy was used as all (two 
patients) or part of the reconstructive proce- 
dure. In five patients aortofemoral bypass 
grafts ‘were used concomitantly, and in one a 
femoropopliteal vein bypass was performed 
also. All were improved clinically and no am- 
putations followed. Where blood flows were 
red by the electromagnetic flowmeter 
before and after operation, all increased, 
most by over 100 ml/min. In some limbs 
popliteal pulses returned. The endarterec- 
“tomy technique was a “closed” one and 
"clearance was always carried to the second 
r third perforating branch. 



















he importance of the profunda 

femoris artery as a collateral 
hannel in the presence of superficial 
‘femoral occlusion has recently been 
-emphasized.' The situation is such 
that isolated occlusion of the super- 
“ficial femoral artery is often asymp- 
omatie provided the inflow to the 
_ profunda, the profunda itself, and the 
_popliteal-leg outflow are free of sig- 
ificant disease (Fig 1). A corollary to 
his is that in symptomatic ischemia 
rgical restoration of profunda flow 
frequently all that is needed, and 
the oded superficial femoral ar- 
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tery can be ignored. 

Most usually it is aortoiliac disease 
with inflow obstruction that demands 
correction, and many authors tes- 
tify to the efficacy of proximal revas- 
cularization to the profunda without 
femoropopliteal reconstruction. 

The importance of the work of Mar- 


tin et al' lies in the emphasis placed’ 


on recognizing and correcting disease 
in the profunda itself. In addition to 
conventional aortography, special lat- 
eral or oblique views which better vi- 
sualize the profunda orifice are advo- 
cated.* From such radiological studies 
Martin et al' found operable lesions 
of the profunda in 52% of limbs with 
femoral disease, and in the majority 
of limbs, correction of profunda dis- 
ease avoided the necessity for femor- 
opopliteal reconstruction. The success 
of this approach is illustrated by the 
excellent results obtained in a large 
series of limbs in which prafunda re- 
construction, termed profundaplasty, 
was effected by Martin et a? either as 
the sole operative procedure or more 
commonly in association with inflow 
surgery. 

It is the object of this paper to re- 
port on the results of profunda fem- 
oris endarterectomy where the dis- 
ease in this vessel was extensive. Our 
experience is based on a consecutive 
series of eight limbs with sympto- 
matic ischemia in which surgical cor- 
rection involved endarterectomy of 
this vessel over a length of approxi- 
mately 13 cm, ie, as far as the second 
or third. perforating branch. In two 


limbs profunda -_endarterectemy was 






isis rina iy 







the total extent of the surgery. 
five limbs profunda endarte: 
was effected in conjunction 
aortofemoral Dacron bypas 
The remaining limb with a : 
aortofemoral graft and ree 
chemia had a profunda endarteree- 
tomy at the same time as. 
ropopliteal vein bypass graft. 
All limbs were the seat of exten 
atherosclerosis with superficia 
oral occlusion in six limbs, fı 
ropopliteal occlusion in one limb, 
popliteal occlusion in one limb. 
only one patient (one leg) was the 
popliteal-leg runoff intact. Three p 
tients were diabetic, one with an 
healed toe amputation and the othe 
with ischemic foot ulcers. Six of 
limbs had surgery for establis! 
impending gangrene, the othe 
limbs for incapacitating claudic 
Per operative blood flow measu 
ments were obtained in all but i 
limbs using an electromagnetic flo 
meter (Nycotron). Details of the | 
tients are shown in Table o 
































































Results - 






The experience with these ei 
limbs supports the contention. 
endarterectomy of the profunda f 
oris is a practical and effective 
dure even when disease in this ° essel 
is extensive (Fig 2 and 3). In consi 
ering the results of profunda ree 
struction, the last limb. of the- 
needs to be excluded since the pr 
funda surgery was effected at 
same time as a femoropoplit i 
bypass ot ‘This case 























limb, the condition of the foot was 




































In the other four limbs in which 
surgery was undertaken for severe 
ischemia, major amputation was 
oided in all, and in the two limbs in 
which severe claudication was the 
‘problem, this symptom was com- 
letely relieved. 
In three out of four limbs that did 
‘not have a vein graft and in which 
the popliteal artery was patent, there 
was.a palpable popliteal pulse when 
reviewed within six months of sur- 





















ients were obtained in six limbs be- 
or and after reconstruction. The i in- 





aA ‘flow ae reconstruction 
‘as greater than 100 ml/min. The 
reatest increase, 672 ml/min, was 
achieved in case 3, the only limb of 
the series with an intact popliteal-leg 
runoff. 

Three limbs with a patent lower 
popliteal artery and one leg vessel 
in continuity had estimated profunda 
flows in the region of 300 ml/min. 
Of these, patient 1, who subsequently 
hada femoropopliteal vein graft, was 
found to have a popliteal flow of 90 
l/min. and this improved to 120 
ml/min following vein graft place- 





























urprisingly, case 5, with total oc- 
lusion of the popliteal artery and 
wo leg vessels filling via collaterals 
demonstrated an increase in pro- 
funda flow from 60 ml/min to 340 
ml/min following endarterectomy. 







Comment 


Direct surgery to the profunda fem- 
oris artery varies in its extent from 
simple unplugging of a stenotic pro- 

da orifice’ to what ‘might be de- 






Fig 1.—Profunda (P) collateralization of 
an occluded superficial femoral artery (S) in 
an active 62-year-old man. The limb was 
asymptomatic with popliteal and foot 


-pulses. It also demonstrates the usual anat- 


omy of the profunda femoris and its per- 
forating branches (arrows). 


al' advocate open endarterectomy in 
continuity of the common and pro- 
funda femoris with vein patch closure 
of the arteriotomy. Arteriography 
demonstrates that, in 74% of limbs 
with profunda disease, the obstruc- 
tion is proximal to the first per- 
forating branch and therefore correc- 
table Martin et al indicate that 
correction is also possible when ste- 
nosis extends to the second or some- 
times even the third perforating 
branch, but there is no discussion of 
such cases in their series. 

In the eight limbs reported here 
significant disease extended in all to 
the level of the second or third per- 
forating artery, and in all limbs it 
was possible to endarterectomize the 
diseased segment in full. The special 
profunda arteriograms advocated by 
Beales. et al were not available and 
based -on conventional aortography 
the policy adopted was to dissect out 
the prefunda femoris artery until sig- 
nificant disease in this vessel came to 
an end. In seven limbs this was at the 
level ef the second. and in one limb, 


case 3, at the third perforating 


 Case/Sex/ Ce ee 

oo Age yro Presentation 

“Nonhealing 
of local:-foot — 
amputation 


1/M/68t 


a see ses a Sr a 
Left calf 


claudication. ~~ 
at 25 yd i 


2/M/57 


mareen n ani 












3/M/58 Bilateral 
calf claudication 
at 50 yd 
4/M/62 Pregangrene 


right foot, 
previous bilateral 
lumbar sympath 
ischemic ulcer 
left toe3 





i 


indolent 

ulcer right 
heel, ischemic 
foot 


5/M/61t 


















Rest Pain 
right foot; 
severe bilateral 
claudication 


6/M/73 
















Previous 
aortobifemora' 
Dacron bypass; 
recurrent ischem 
with pregangren 
right foot = 


7/F/61t 


3 A 1 indicates aortoiliac; Sf F; superficial femo 
t Diabetic pe 


"Extended Endarterectomy/ Kiel 


Slight disease 
: S/F, open with severe disease 
: Pop/leg, complete popliteal 
: occlusion, 2 leg vessels 
ling via collaterals 


ie Oberon graft patent 
Right S/F, occluded 
Right perk. open with 2 leg 


Aortobifemoral Dacron bypass, 


left common and profunda 
femoris endarterectomy 


Left femoropopliteal vein 
bypass graft; excision and 
closure of foot wound 


Left common and profunda 
femoris open endarter- 
ectomy 


Aortobifemoral Dacron bypass; 
right common and profunda 
femoris endarterectomy; 
bilateral lumbar sympathec- 
tomy 


Aorto bifemoral Dacron bypass; 
right common and profunda 
femoris endarterectomy 


Left common and profunda 
femoris endarterectomy 


Right common and profunda 
femoris endarterectomy; 
excision and primary clo- 
sure heel ulcer 


Aortobifemoral Dacron bypass 
graft; right profunda 
femoris endarterectomy 


Right femoropopliteai vein 
bypass graft; right common 
and profunda femoris 
endarterectomy 


Not -ecordable 


because of 
lef: external 
iac occlusion _ 


Not recorded 


Right profunda 
femoris 188 


Right common 
femoral 45 


Left common 
femoral 250 


Right profunda 
femoris 60 


Rigat profunda 
femoris 80 


Not recorded 


Right profunda 
femoris 860 


Right Dacron 
limb 295 


Left Dacron 
limb 360 
popliteal 
pulsation: : 


Relief of 
: rest pain 


Not recorded 


_ profur a femoris; Pop/iag, p popliteal si 
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Fig 2.—Left profunda femoris (P) showing 
extensive atherosclerosis of this vessel as 
‘far as the second perforating branch (ar- 
row) (case 1). 





Table 2.—Summary of Case 2 





Fig 3.—Severe aortoiliac atherosclerosis 
with occlusion of right profunda femoris to 
the level of the first perforating branch (ar- 
row) and proximal stenosis of the left pro- 
funda femoris (L). At surgery significant dis- 
ease extended to the level of the second 
perforating branch bilaterally (case 4). 


Blood Flow, mi /mi min 









“Reconstruction 
A After Lumbar 





“endarterectomy; 
‘left proximal profunda, 
femoris endarterectomy, 
bilateral lumbar sympathectomy 


: * P/F indicates profunda femoris. 


‘branch. In several instances it was 
ecessary to divide part of the adduc- 
tor longus insertion. to obtain ade- 
quate exposure. With the technique 
f full or extended profunda endarte- 
tomy, the terminal profunda which 
s the most direct collateral to the leg 
Fig 1), is revascularized in addition 
o the more proximal. perforating 
ranches. The high proportion of 
nbs with a palpable popliteal pulse 
| relief of ischemia following sur- 
gery supports the success ‘of this 
liey. 


a only one limb, case 22, was open 
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pani 

; Operation čć čăć OoOo Before After Sympathectomy 

- Rortobifemoral Dacron bypass; Right P/F* 188 510 860 
"right extended profunda femoris Left P/F* 233 500 830 






























endarterectomy employed, and this 
was closed without a vein patch. In 
the remaining limbs the profunda 
was endarterectomized between sepa- 
rate commor femoral and distal pro- 
funda arteriotomies. In three of the 
seven limbs having a closed endar- 
terectomy, a second or intermediate 
profunda arteriotomy was employed. 
On three occasions the distal pro- 
funda arterietomies were closed with 
a vein patch.<Otherwise closure of the 
profunda arteriotomies was by direct 
suture, the vessel having quite a good 
caliber following endarterectomy in 


visualized below the take off of its lateral. 
femoral circumflex branch (arrow). Thedi 





Fig 4.—The right profunda femoris is not 








ease in the left profunda is limited to. the 
proximal segment (case 3). 





the pink layer. Closed profunda èn- 
darterectomy has two possible advan- 
tages. First, it avoids incising across 
the weak area of the profunda at the 
common femoral bifurcation with the 
need for a “boomerang” vein patch. 
Second, it provides a standard com- 
mon femoral arteriotomy for attach- 
ment of a Dacron limb. 
Arteriograms were not made after 
reconstruction, but the improvement. 
in blood flow in most cases provided a 
good indication of the success of oper- 
ation. Flow measurements in case 3... 
(Table 2), indicate the effect of lum- |. 
bar sympathectomy in the presence 
of a good runoff. The final profunda. © 
flow in the right limb of this patient 
was 860 ml/min equating with a flow, 
of 830 ml/min in this patient’s left 
profunda in which the disease and.en-. 
darterectomy involved only the proxi- 
mal segment (Fig 4, Table 2). This — 
finding indicates that extended en- 
darterectomy for diffuse disease can © 
be as successful as proximal endar- 
terectomy for proximal profunda in- .. 
volvement. es 
Patient 7 deserves special consid ae 
eration as the combination of a fem- 
oropopliteal vein graft with profunda: 
endarterectomy may seem contradic- __ 
tory to the idea of profunda recon- 
struction as an alternative to fem- — 
oropopliteal bypass. It was the inten- 
tion to perform a vein graft in this- 
limb, but heavy atheroma in the com- — 
mon femoral artery with a3 to4mm 

























vein for placement in the groin made 





;  Ertended Enderiertony ely et a 
















, which was heavily diseased 
ar as the second perforating 
branch, a full profunda endarterec- 

tomy was undertaken. The poor long- 
term patency of a small caliber vein 
-graft was additional stimulus to ef- 
fect the profunda reconstruction. Fem- 
oropopliteal and profunda reconstruc- 
tions should not be mutually exclusive 
















< .-Martin P, et al: On the surgery of ath- 

| erogclerosis of the profunda femoris ar- 
; terg. Surgery 71:182-189, 1972. 

iy Leeds F, et al: Revascularization of 

SS ‘the, ischemic limb. Arch Surg 82:25-31, 


& Morris G Jr, et al: Surgical impor- 
Lave of profunda ‘femoris artery: Analysis 














N Jerome Bercan, MD, Chicago: 
personally am gratified that Dr. Kiely 
brought profundaplasty to the atten- 
‘of the Western Surgical Association 
use I think that this procedure is an 
rtant advance in arterial reconstruc- 


We have used it ever since our conversa- 
tions with Peter Martin in London. Our ex- 
“perience includes eight limbs that had no 
“popliteal artery runoff whatsoever, all in 
; prtlenta who were diabetic. 
Of eight limbs, three were eventually 
lost. despite the profundaplasty. Never- 
Hes theless, it was the only thing that could be 
done and did save the other five. 
se Our own technique is much like Dr. Mar- 
<- tin’s, That is, we open the profunda fem- 
- oris-in a linear fashion down to the second 
or third perforating branch and always 
close it with a patch. The patch material 
that we have used in four of these limbs 
- -hag been the endarterectomized superficial 
-femoral artery. We merely take out a seg- 
ient.of artery, open it linearly, clean out 
inside, and apply this as a patch. This 
rks quite well. 
a would just emphasize the fact that pro- 
: fundaplasty is a terribly important tech- 
nique: It can be. done when nothing else 
< ean, and it is-possible to do semiclosed as 
< Dr- Kiely and his associates have advo- 
ted or with a linear patch. 
rinally, I would ask about the preopera- 
ive angiography. Our own approach is to 
an oblique film. I noticed that none of 
se presented was an oblique film of the 
funda femoris. 
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sirable to endarterectomize the 
n femoral artery. To accom- 
this without jeopardizing the 





patient. In considering the risks of 


“these two procedures, it needs to be 


appreciated that failure of profunda 
reconstruction in the presence of su- 
perficial femoral occlusion is more 
likely to result in amputation than 
failure of a femoropepliteal vein 
graft. 

For safe reconstruction of the pro- 
funda femoris artery, it is essential to 
sufficiently expose this vessel in order 
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Discussion 


Dr. Victor Bernhard would ask with us if 
the intraoperative flows were papaverine- 
stimulated or not. 

Jous E., Conno.tty, MD, Irvine, Calif: 
The work that Dr. Kiely reports comes 
from St. Bartholomew's Hospital in Lon- 
don. We have also performed a small num- 
ber of extended profunda endarterec- 
tomies at Irvine. In the past we have 
stressed removal of the cork of disease 
blocking the profunda femoris artery, but 
as emphasized today, scmetimes the dis- 
ease process extends diszally in the pro- 
funda vessel. 

I would also like to emphasize the use of 
a lateral aortogram in addition to the cus- 
tomary frontal views. Two-plane technique 
is not often utilized but ean show us pro- 
funda disease that we otherwise would not 
be aware of. 

I also recommend the routine use of a 
flowmeter to document the results of arte- 
rial reconstructive surgery. Flow studies 
have been very helpful in assessing techni- 
cal adequacy and distal runoff in coronary 
artery bypass surgery and can be equally 
useful elsewhere in the body. 

Finally, extended endarterectomy of the 
profunda femoris is an extremely valuable 
procedure in selected cases. Particularly if 
performed properly, it will often obviate 
the need for femoral-popliteal bypass in 
poor risk patients. 

Dr. Kigty: We did not have the benefit 
of lateral arteriograms of the profundafem- 
oris artery. These limbs had extensive se- 
vere profunda disease quite apparent in 
the conventional auiberigt posterior projec- 





volvement. Unplug 


_ sive deposit needs a more formal en 


gan, the flows illustrated in. this 


: Extended Radarieretem K 













a determine “th 






orifice stenosis is practicable | 
has been established that the diseas' 
is localized to the orifice; more e 









































darterectomy, open or closed. It is our 
experience that the exteat of pro- 
funda disease can be assessed on ex. 
ploration and even extensive endarte- 
rectomy undertaken with pe 
results. 





a Beales ISM, et al: The radiolo ical a , 
sessment of disease of the rofunda fen 
oris artery. Br J Radiol 44: “859, 197 


tion, though the true extent.cf the dis 
was most evident on exploration.» 
It is not difficult to disseet out a 
ficient length of profunda anc.oncé the 
tent of the disease is apparent. it ca ; 
dealt with accordingly. a 
This brings me to a point that Dr. 
nolly made. There are several: patterns 
profunda disease and the type of operation 
varies with each. : 
Stenosis of the profunda orifice can be 
unplugged via a common femoral arteri 
tomy provided a sufficient length of pro- 
funda has been exposed to establish cate- 
gorically that the deposit is dinten te the 
orifice. 
If the proximal profunda ‘s. more exten 
sively involved a more formal endartere 
tomy is needed, either oper, .as practi 
by Dr. Bergan and Dr. Martin or “dosed 
as discussed in the paper. 
In some instances, such as the li 
have been discussing this merning, ather 
sclerotic involvement extends beyor 
proximal segment of the profunda femoris 
artery. In this situation, too, correction. of 
the profunda disease is possible using 
ventional endarterectomy techniques 
With reference to blood tows; Dr. 








were not papaverine-stimulated flows and 
were obtained using previously calibra! ed 
flow probes and: an electremagneti ( 
meter (Nycotron). 

The high flow: rate reflects the en 
ment of the profunda in its role as 
eral and gives an idea of the colla 
tential of this vessel 














































surgeons working in hospitals, 
we are all too aware of the 
e of nursing personnel for 
care. To the patient, prosaic 
tials such as eating, using a 
an, keeping clean, and being 
d become. awesome feats with- 
roper help. Assisting patients in 
is way does not require the services 
egistered or a practical nurse. It 
ld be provided by any well-moti- 
ed person with a modicum of in- 
alligence. Obvious sources for such 
iduals are the patient’s friends 
nd family members, whom Ameri- 
nedicine, in its infatuation with 
cialism, has completely ignored, to 
etriment of the patient. 


‘routine: nursing care. For 
am to be effective, simple 
d Seine o could be i im- 








os when attendance would be 
ogly, the nursing service, ; 
edici 


Disease is a Family Affair 


gery, and administration, would de- 
termine the content of this instruc- 
tion and wil! supervise it. 

In less affluent societies, ancillary 
nursing by family is commonplace 
and its praetical value, well-proved. 
The Albert Schweitzer Hospital in 
Gabon could not function without 
such assistance. But the physi¢ians 
and nurses must do more than merely 
tolerate auxiliary personnel; they 
must welcome and integrate them. 
Fortunately, elitism is a phenomenon 
not only of American medicine but 
of Western society. Nurses possibly 
might resent:the intrusion of nonpro- 
fessionals who have been taught in a 
few hours to:do something that they 
have had to learn during years of 
training. While the desire to main- 
tain standards is laudable, it should 
not be the rallying cry to barricade 
the patient against needed care. 

Family-friend participatory nurs- 
ing has other advantages, more 
subtle. The public will become better 


: acquainted with the process of. dis- ` 


ease and the workings of medicine. 


< As patient care improves, lay under- 
a sending will i increase and noppry 


sponsibility to the advantage of th 


ductive complaints will be fewer: Th 
fact that a variety of people of diff 
ent talents will be close observe 
the medical scene might elicit ui 
suggestions to better the efficienc: 
and quality of hospitalization. -< 
From a larger perspective and 
another way, the country will benefit. 
The process of imparting nursing. 
skills will create an enlarging core of 
knowledgeable individuals better pre- 
pared to deal with disease and infirm- __ 
ity in their homes. We should not be __ 
so short-sighted to reserve. such 
teaching for occasions when either a 
friend or a family member must be — 
hospitalized. These techniques, like 
first aid, should be part of everyone’ 
education, beginning in high school. 
Organized medicine, which has 
never been reluctant to go to the pub- 
lic for money to support research 
should not be diffident about enlistin; 
their physical help. Instead of react 
ing defensively to charges of ir 
quate patient. care, hospitals should 
take the initiative in distributing re- 



























patient and all those concerned for 
his Tecovery. a 







































, ters to the Editor , 





a Surgeons and Amputations 


To the Editor.-1 suggest the title 
of the September 1972 editorial, “The 
-Vascular Surgeon and Amputation” 
be changed to “The Surgeon and Am- 
 putation.” Dr. Friedmann’s emphasis 
on rehabilitation is laudable—his in- 
ference that a low enrollment of vas- 
* surgeons in prosthetic clinic 
raduate courses represents be- 
tedness and disinterest of vascu- 
urgeons in rehabilitation is mis- 
eading. Greater enrollment of ortho- 
pedists than vascular surgeons in 
; prosthetic clinic postgraduate courses 
likely due to several factors. Public- 
or the courses is primarily di- 
-rected at orthopedists. New York 
; versity and Northwestern Uni- 
versity send announcements to over 
10,000. orthopedists but do not have a 
“mailing list for vascular surgeons. 
The greater enrollment of orthope- 
-dists may reflect greater interest in 
personally applying the rigid dress- 
ing. The modern prosthetist can ap- 
_ply the rigid dressing as well as the 
prosthesis, and perhaps this is ap- 
propriate at a time of increasing 
emphasis on shifting work from an 
overburdened medical profession to 
aramedical personnel. 
osthetic clinic graduate courses 
2 just one way of learning about 
the care of the ischemic limb. Articles 
ondon and Fordan,' Kihn et al, 
Me ullough et al? and the compre- 
nsive manuals by Burgess et al 
d Warren and Record’ provide 
ugh information about the be- 
nee amputation and immediate 
g for the ischemic limb. 
ost patients with arteriosclerosis 
iterans should not have an ampu- 
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ion unless arteriograins h have been 





done to assess the feasibility of re- 
vascularization. Vascular surgical con- 
sultation is usually needed for this 
decision. Often bypass grafting will 
permit successful amputation of toes, 
thus avoiding major amputation. The 
morbidity and mortality of bypass is 
lower than that for major amputa- 
tion. Occasionally bypass may allow 
amputation at the below-knee level in 
a patient who would otherwise need 
an above-knee amputation. As Dr. 
Friedmann has rightly emphasized, 
below-knee vs above-knee in the el- 
derly usually makes the difference be- 
tween rehabilitation and failure— 
most elderly can walk with a below- 
knee prosthesis whereas few can walk 
with an above-knee prosthesis. By- 
pass is a small price to pay for sal- 
vage of a foot or knee. 

Optimal care of the patient with 
peripheral vascular irsufficiency is 
best provided by those with appropri- 
ate training, interest, and experience. 
Vascular surgical consgltation is usu- 
ally needed because mest limbs can be 
salvaged with bypass operations. The 
vascular surgeon who coes and inter- 
prets arteriograms, does bypass 
grafting, and when necessary ampu- 
tation (with particular attention to 
the unique aspects of the ischemic 
limb such as the necessity for a long 
posterior flap) provides desirable con- 
tinuity of care. Modern prosthetists 
and physical therapis=s provide the 
necessary ancillary assistance for 
proper care of the below-knee am- 
putee. 

V. MICHAEL MILLER, MD 
Racine, Wi 
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Reply 


To the Editor.—Dr. Miler s 
that optimal care is best provit 
those with appropriate tending 
terest, and experience. 

Experience implies an evaluation 
the long-term results of one’s t 
ment. That is best obtained by follo 
ing up the patient in the Amp 
Clinic. : 

The surgeon who sees the 
culties in prosthetic fitting and 
ing arising from insenséte or 
thickness grafts on weizht-b 
surfaces; skin donor sites belo 
umbilicus; wide, irregular, poor 
cated or adherent sears; bone spui 
sharp edges; entrapped nerves; 
overly long stump won't make 
surgical errors again. If he knows 
only that the surgical wound he 
and did not need to be revised 
may never know the lifelong pı 
lems the patient suffered. = 

My plea is for surgeons to learn 
importance of proper amputation st 
gery and aftercare, and to eval 
their results by attending Amputee 
Clinics: 

LAWRENCE W. FRIEDMAN! x 
=o New York oo : 





Robert M. Goldwyn, MD 

Book Review Editor 

1101 Beacon St 
rookline, Mass 02146 


Progress in- Experimental Tumor Re- 
‘search, vol 17: Recent Advances in 
Brain Tumor Research. Edited by W 
George Bingham Jr, MD, PhD. Price, $39.20. Pp 
455. S Karger AG, c/o Albert dJ Phiebig, Ine, PO 
Box 352, White Plains, NY 10602, 1972. 


-A productive interest in experi- 
mental brain tumor research at Ohio 
State University (Columbus) created 
the focus of this symposium held Oct 
5 and 6, 1970, in connection with the 
bservance of that institution’s 
entenary year. Now, over two years 
er, the published record is made 
vailable. ` 
An introductory paper dealing with 
the approach to classification was fol- 
ed by papers on the N-nitrosourea 
nduction of neoplasia by Koestner et 
l, an account by Mahaley on anti- 
body production to human gliomas, 
d three papers on virus-induced tu- 
nors, two from the Duke group and 
he other by Yohn. The use of tissue 
Iture in the routine study of tumors 
yas considered in the papers by Liss 
and Unterharnscheidt, and the meta- 
bolic aspects summarized in excellent 
papers by Lehrer, Kirsch et al, and 
Allen. This first day’s formal presen- 
tations were followed by a stimulat- 
ing panel discussion. 
Qn the second day, Wechsler pre- 
sented further observations on N-ni- 
rosourea tumors with a review of 
deas about the genesis of tumors, 
nd a general paper on barrier phe- 
nomena followed. Sodium-potassium 
activated adenosine triphosphatase 
a~K ATPase) in rodent glia and 
glioma was measured by Hess et al 
“and the following two papers were 
concerned with hydrolytic enzymes in 
_brain tumors. The more clinically di- 
rected portion of the program was 
ighlighted by a consideration of 
hemotherapy by Broder and Rall, 
the study of cell kinetics in 
as by Wilson et al. The second 
lay’s panel discussion was uneven. 


I found some of the papers 
brilliant, most of them interesting, 


and afew banal, but that i is the kind 
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often provi le. 
lication of symposi 


tumor biology is the subject. The vol- 
ume serves notice that there is a seri- 
ous, concerted, and highly profes- 
sional approach underway in the 
study of brain tumors, and portends 
that the glioma-gap may one day be 
overcome. At the same time, it engen- 
ders little encouragement to the hope 
that major therapeutic benefits are 
on the horton. 

KEASLEY WELCH, MD 

Boston 


Textbook of Surgery, ed 10. Edited by Da- 
vid C Sabistoa, Jr, MD. Price, $27.50. Pp 2135. 
WB Saunders Co, West Washington Square, 
Philadelphia 19105, 1972. 


This recently revised textbook of 
surgery represents a major step for- 
ward in the continuing improvement 
of surgical reference books. It is well 
organized and beautifully executed. 
Emphasis has been placed on physiol- 
ogy and basic principles of surgery 
without loss of detail on specifie ther- 
apy. The selection of authors has been 
outstanding; each is a recognized con- 
tributor ane an authority in his field. 
Subjects are covered in depth with 
surprisingly. up-to-date information. 

The initial 21 chapters are devoted 
to basic physiology and pathophysi- 
ology common to all surgery and sur- 
gical patients. There are excellent 
chapters on shock, fluid and electro- 
lyte problems, metabolism in surgical 
patients, sepsis, and surgical compli- 
cations. The chapter on transplanta- 
tion is a complete summary of the 
current state of knowledge in this 
rapidly developing field and is out- 
standing. 

The remainder of the book is de- 
voted to chapters on the diseases of 
specific organs and organ systems. Of 
note here are the excellent chapters 
on the esophagus, small intestine, the 
colon, rectum, and the heart. 

Each chapter is followed by a list of 


selected references that have been 


sharply and critically evaluated by 
the author. These should be partic- 
ularly valuable to the reader looking 
for more depth than has been covered 
in the text. In addition, there is an 
extensive bibiiography of other refer- 
ences. 
The illustrations are another out- 
standing feature. Many have. been 





the surgical literature and represent 
posia rubs off much of thebest available in clear expressions ma 
the freshness which the participants ; 
must have felt and seems excessive — 


‘when a rapidly evolving field such as 





collected from other texts as well as 





of ideas and details. 
There are a few minor weaknesses. a 


‘There is no discussion of malrotation i 


and paraduodenal hernia in the adult. 


Some sections are inadequately in- 


dexed: The book is Jong and at times 
the style is tedious. It is occasionally — 
difficult to dissect the important gen- 
eralizations. from the abundance of 
details. 
These minor problems do not sig- 
nificantly detract from the strengths 
of this very fine text. This book cer- -. 
tainly lives up to its subtitle, The Bio -+ 
logical Basis of Modern. Surgical. 
Practice, and as such is strongly. ree- 
ommended for medical students, sur- 
gical residents, and practitioners of 
surgery. a 
GORDON VINEYARD, MD Bs 
Boston 





Practical Anatomy: The Leg and. Its E 
Statics, (in German). By J Lang, W Wachs- 
muth. Price, $202.90. Pp 536, with 374 illustras =o 
tions. Springer-Verlag, Berlin, 1972. 


It is rare indeed that a new book on 
anatomy is potentially so useful to 
student, teacher, researcher, and clin- 
ician alike. This book continues the. 
excellent series begun by Professors 
von Lanz and Wachsmuth, and liv 
up to the high quality of the earlie 
parts on the arm and neck. The illus 
trations (most in color) are clear and 
uncluttered, and the analyses of joint — 
mechanics and muscle actions provide 
the only modern source for such ma- 
terial. For the student interested in 
the physical and quantitative aspects 
of the lower extremity this is ‘an in- 
valuable reference source; for the — 
teacher who needs understandable. il- 
lustrations and clear-cut analyses of 
limb action for presentation in lec- 
tures, this book provides a wealth of 
detail; and for the clinician the clini- 
cal signs and their anatomical bases. 
are lucidly and simply illustrated... 

The only feature that would make 
this book more useful to the medical | 
world would be to have an English: 
translation; unfortunately, such a 
translation would undoubtedly in- 
crease the cost of an already ex- 
tremely expensive book. The cost can 
not detract from the scholarship, 
however, and this reviewer looks for- 
ward to further volumes of equal ex 
cellence. 
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Section on General Surgery 


Biibbsretetine for Program: J. D. Martin Jr., MD, Atlanta 
Assistant Representative for Program: John L. Madden, 
MD, New York 



















Saturday, June 23, 9 AM 
New York Hilton Hotel, Sutton South 


e: Life-Saving Measures for the Critically Injured 
irector: Oscar P. Hampton, Jr., MD, St. Louis 

ie JAMA, April 16, 1973, and copies of AMA News for 
: istration fee and other details concerning course) 


Sunday, June 24, 8:30 AM 
-New York Hilton Hotel, Mercury Room 





; . ar: J. Englebert Dunphy, MD, San Francisco 
Business Meeting 


_ Chairman’s Address: The Current and Future Role of the 
_ Section on General Surgery 

_ J. Englebert Dunphy, MD, San Francisco 

< Carcinoid Tumors 

Harwell Wilson, MD, Memphis 

. Diagnosis and Management of Parathyroid Adenomata 
Richard T. Myers, MD, Winston-Salem, NC 

The Significance of Cardiac Arrhythmias in the Septic 
tient 

Joh R. Kirkpatrick, MD, and Robert F. Wilson, MD, De- 
-troit 











` Hypercoagulability in the Surgical Patient 

< Robert. L. Heymann, MD, and Thomas. Zuek, MD, Denver 
_ The Dynamics of Injuries from Power Lawnmowers 

as William E. DeMuth, MD, and William P. Graham, III, MD, 
> Hershey, PA 

ee Intestinal Bypass in Morbid Obesity: Long-Term Results 

: ‘Paul J. Corso, MD, Joseph M. Giordano, MD, and William 

oseph, MD, Washington, DC 
nagement of Massive Gastrointestinal Hemorrhage 
sp eetmunte; MD, and Martin Hayes, Jr., MD, Phila- 









paa 
_ Grease Gun Injuries of the Hand: Treatment by Early 
= Mobilization 
as d. Palmieri, MD, New Hyde Park, NY 
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i Business Meeting : E 
Frening: iam. M. Watts, MD, San Francisco, 









Sanday; J june: 24, 2 PM oo: 
New York Hilton Hotel, Mercury Room Q ; 






Joint Meeting With the Sections on. © . 
Gastroenterology and Radiology 













Pe ERE on Diagnosis and Treatment of Gallstones 
Moderator: Carroll M. Leevy, MD, Newark, NI i 


Pathophysiology of Gallstone Formation 
Erwin H. Mosbach, PhD, New York . 
Radiologic Recognition of Cholelithiasis 
James V. Rogers, MD, Atlanta 

Surgical Therapy for Cholelithiasis 
Arlie R. Mansberger, Jr., MD, Baltimore 
Medical Management of Gallstones 
Gerald Salen, MD, New York 


Monday, June 25, 2 PM 
Coliseum, Room A 


Joint Meeting With the Sections on Colon and 
Rectal Surgery, Gastroenterology and Radiology 


Panel Discussion: Ulcerative Colitis 

Mcderator: Bentley P. Coleock, MD, Boston 

Panelists: 

Gastroenterology: Michael J. Lepore, MD, New York | 

Radiology: Arthur R. Clemett, MD, New York ; 

Colon and Rectum: William H. Re Mine, MD, Roches 
MN 


Monday, June 25, 2 PM ae 
New York Hilton Hotel, Trianon Room 


Joint Meeting With the Sections on Cardiovascular — 
Disease, Family and General Practice, and 
Internal Medicine and Pathology 


Symposium on Thromboembolism: 
Diagnosis and Management ARES 
Presiding: Edward Genton, MD, Denver 


Pathophysiology of Thromboembolism 

R. G. Mason, Jr., MD, Chapel Hill, NC 

Ciinical Manifestations of Thromboembolism 

Kevin M. McIntyre, MD, West Roxbury, MA 

Diagnostic Aids in Thromboembolism 

Kaus M. Bron, MD, Pittsburgh 

Medical Therapy on Thromboembolism 

Edward Genton, MD, Denver 

Surgical Therapy 

David C. Sabiston, Jr., MD, Durham, NG- 

Predictions of Future Development 

Participants: R. G. Mason, Jr, MD, Chapel’ Hill, NO; 
Edward Genton, MD, Denver; Kevin M. McIntyre, MD 
West Roxbury, MA;. Klaus M. Bron, MD, Pittsburg 
-and Dayid C. Sabiston, Jr., MD, Durham, NC a 

Summary and Question-and-Answer Period ~ 

Edward Genton, MD, Denver 





AMA Caead — o — 





Joint Meeting With the Sections On 
Colon and Rectal Surgery and Gastroenterology 


Panel Discussion: Anastomotic ‘Probléms—Leake, Malig- 


“nant Recurrence, and Stenosis 


‘Moderator: J. Englebert Dunphy, MD, San Francisco 
Panelists: Oliver H. Beahrs, MD, Rochester, MN; Thomas 
K.: Hunt, MD, San Francisco; Rene B. K. Menguy, MD, 


. Tuesday, June 26, 9 Mo > 
Esses House, Colonnades Room 








Rochester, NY; and Malcolm C. Veidenheimer: MD, 


Boston 


‘Panel Discussion: What is New in Carcinoma of the Colon 

Moderator: John H. Remington, MD, Rochester, NY 

Panelists: George Crile, Jr., MD, Cleveland; Anthony R. 
Curreri, MD, Madison, WI; Loren J. Humphrey, MD, 
Kansas City, KS; Maus W. Stearns, Jr.. MD, New. York 


News and Comment 


. News.—The National Institutes of 
Health will fund and the American 
lege of Surgeons will sponsor 16 
uma seminars in 1973 and 1974. 
or further information, contact Os- 
ar P. Hampton, Jr., MD, Director of 
uma Division, American College 
Surgeons, 55 E Erie St, Chicago 
60611... 


Surgical Oncology Training Pro- 
gram.—A three-year surgical oncology 
training. program is being offered at 
the University of California, Los An- 
geles, for those general surgery resi- 

lents interested in a career in aca- 
‘demic surgical oncology. 
_ The multiple disciplinary approach 
‘to cancer treatment is stressed and 
will include training in cancer sur- 
gery, chemotherapy, immunotherapy, 
‘and radiation therapy. Particular em- 
phasis i is placed on the clinical aspect 
where the trainee will supplement 
previous training in cancer therapy 
with a broader perspective in patient 
care and teaching. 

Independent ere in the basic 

cience fields will include tumor im- 
iunology, tumor virology, and bio- 
mistry or armacology of chemo- 
herapeutic drugs.. 
-Qualified trainees must be citizens 








of the United States and be board eli- 


gible in general surgery. Those train- 


a accepted » will be appointed at the 5 
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Assistant Professor level in the Divi- 
sion of Oncology with a stipend com- 
mensurate with experience and need. 
Applications for enrollment will be 
accepted until Oct 1, 1973, for the 
course starting July 1, 1974. 
Inquiries may be directed to Don- 
ald L. Merton, MD, Professor of 
Surgery, Chief, Division of Oncology, 
Center for Health Sciences, Univer- 
sity of California, Los Angeles, 90024. 


New Acupuncture Journal.—Offer- 
ing a comprehensive review of world- 
wide developments in the field of 
acupuncture, a new medical publica- 
tion, the American Journal of Acu- 
puncture will be inaugurated with 
the January 1978 issue. This new peri- 
odical is designed to provide inter- 
national coverage, and will be the 
first English-language journal de- 


_ voted to relevant research papers on 


all aspects of acupuncture investiga- 
tions conducted here and abroad. 

In the wards of one famous person- 
ality, “Acupuncture has captured the 
imagination of the American medical 
profession which finds it a fascinat- 
ing source ef far-reaching potential.” 
Unfortunately, although a consid- 
erable number of acupuncture. re- 


search papers are published each year 
in other parts of the world, little of — 
this information was previously avail- 
able to the English-speaking physi- 





Tuesday, June 26,2PpM 
MN ew York Hilton H otel, r 


Joint Meeting With the on 
Cardiovascular Disease ma Interna, edicine 


Diagnostic Studies 

Ephraim Glassman, MD, New York 

Clinical Aspects and Medical Management. of Coronary 
Artery Disease 

Simon Dack, MD, New York 


-contact Jordan M. Phillips, 





Symposium on 1 Revascularization of the Ischemic 


Myocardium. 


Moderator: Frank C. Spencer, MD, New York 


cian. This new periodical will help to... 
bridge the communication gap. ir 

The American Journal of Acus 
puncture hopes to be instrumental in 
the marriage of acupuncture to mod 
ern medicine . . . an alliance that wi 
benefit and enrich both partner; 

The new journal is published q 
terly, with an annual subscriptio 
rate of $45. A descriptive leaflet con- 
taining more information may be ob- 
tained by writing to Acupuncture Re- 
search Publishing Co, 1400 Lost Acre 
Dr, Felton, CA 95018. gi 








International Congress of Gynecolog- 
ical Laparoscopy.—The American As- 
sociation of Gynecological Laparosco- 
pists will have its International Con- 
gress of Gynecological Laparoscopy 
in New Orleans at the Fairm 
Roosevelt Hotel, Nov 17 through 
1973. There will be a distinguished 
faculty, panel presentations, round 
table luncheons, film series, scientific _ 
exhibits, demonstrations of latest 
struments, and discussants. 

Registration will include all 
educational sessions, the welcom 
ception parties, the “Meet. the F 
ulty” reception, and the luncheon | 
round tables. 

For further information, . 
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News and Commer 


Before prescribing, please consult complete product 
infermation, a summary of which follows: 

Indications: Symptomatic relief of hypersecretion, hy- 
permotility and anxiety and tension states associated with or- 
ganic or functional gastrointestinal disorders; and as adjunctive 
therapy in the management of peptic ulcer, gastritis, duo- 
denitis, irritable bowel syndrome, spastic colitis, and mild 
ulcerative colitis. 

Contraindications: Patients with glaucoma; prostatic 
hypertrophy and benign bladder neck obstruction; known 
hyrersensitivity to chlordiazepoxide hydrochloride and/or 


i clidinium bromide. 
endoscopy reveals it took Warnings: Caution patients about possible combined 
effects with alcohol and other CNS depressants. As with all 


"I 
7 h weeks to get from here. oe CNS-acting drugs, caution patients against hazardous occupa- > 


tiors requiring complete mental alertness (e.g., operating ma- 
to here chinery, driving). Though physical and psychologica! depend- 
+ 








1/23/ 70 Large gastric ulcer 
on lower portion of angulus. 


ence have rarely been reported on recommended doses, use 
caution in administering Librium (chlordiazepoxide hydro- 
chioride) to known addiction-prone individuals or those who 
might increase dosage; withdrawal symptoms (including con- 
vulsions), following discontinuation of the drug and similar 
to those seen with barbiturates, have been reportec. Use of 
any drug in pregnancy, lactation, or in women of childbearing 
age requires that its potential benefits be weighed against its 
i e possible hazards. As with all anticholinergic drugs, an inhibit- 
3/13/70 Ulcer completely ing effect on lactation may occur. 






healed. Indentation Precautions: In elderly and debilitated, limit dosage to 

represents scar from ulcer smallest effective amount to preclude development of ataxia, 

crater. oversedation or confusion (not more than two capsules per 

7 day initially; increase gradually as needed and tclerated). 

The need to provide an adequate Though generally not recommended, if combination therapy 
; : 2 with other psychotropics seems indicated, carefully consider 
therapeutic r egimen. individual pharmacologic effects, particularly in use of po- 


Th Lot medical treat tof ieul : tentiating drugs such as MAO inhibitors and phenothiazines. 
pe goal of medical treatment o a peptic ulcer 15 to Observe usual precautions in presence of impaired renal or 
promote optimum conditions for the natural healing process by hepatic function. Paradoxical reactions (e.g., excitement, stim- 


helping to reduce gastric secretion and hypermotility as well ulation and acute rage) have been reported in psychiatric pa- 
as undue anxiety. tients. Employ usual precautions in treatment of anxiety states 
with evidence of impending depression; suicidal tendencies 

may be present and protective measures necessary. Variable 

The need to treat the psy che as well effects on blood coagulation have been reported very rarely in 
as the soma. patients receiving the drug and oral anticoagulants; causal re- 

j lationship has not been established clinically. 

It has been said that in peptic ulcer the psyche may require Adverse Reactions: No side effects or manifestations 

as much attention as the soma.? This is reasonable since it is not seen with either compound alone have been reported with 
well known that undue anxiety from emotional stress can Libzax. When chlordiazepoxide hydrochloride is used alone, 


drowsiness, ataxia and confusion may occur, especially in the 
elderly and debilitated. These are reversible in most instances 
by proper dosage adjustment, but are also occasionally ob- 


frequently cause an increase in gastric secretions and also 
hypermotility ... conditions that might adversely affect the 


healing process and interfere with remission. This is where served at the lower dosage ranges. In a few instances syncope 
dual-action Librax can help. has been reported. Also encountered are isolated instances of 
1. Data on file, Hoffmann-La Roche Inc., Nutley, N.J. 07110. skin eruptions, edema, minor menstrual irregularities, nau- 
2. Perkel, L. L.: J. Med. Soc. New Jersey, 65:242, 1968. sea and constipation, extrapyramidal symptoms, increased and 


decreased libido—all infrequent and generally controlled with 

e . dosage reduction; changes in EEG patterns (low-voltage fast 

Helps to relieve undue anxiety, reduce G.I. activity) may appear during and after treatment; blood dys- 

eye e crasias (including agranulocytosis), jaundice and hepatic dys- 
hypermotility and hypersecretion function bave:b g 

: . fun een reported occasionally with chlordiazepox- 

Only Librax combines in a single capsule the well-known ide hydrochloride, making periodic blood counts and liver 

antianxiety action of Librium® (chlordiazepoxide HCl) and the ee a E protracted therapy. Adverse 

dependable antisecretory/ antispasmodic action of Quarzan® aae AR oul, enon ot ira ae 

(clidinium Br). The action of Librium helps reduce EXCESSIVE itanzy and constipation. Constipation has occurred most often 

anxiety which may intensify the hydrochloric acid flow in the when Librax therapy is combined with other spasmolytics 

gastrointestinal tract. At the same time, the action of Quarzan, and/or low residue diets. 


dependable anticholinergic, hel duce G.I, h ili $ ` $ 
dial byppracretion to ep relieve E ane epasta. reves nE nae 
i suai hiec symptoms oi pepuc uicer 
Up to 8 capsules daily in divided doses. ymp di p -P 
For optimal response, dosage should be adjusted to your Li a yunctive 


patient’s requirements—1 or 2 capsules, 3 or 4 times daily. raxm 


Rx: Librax #35 for initial evaluation of patient response 
to therapy. Each ca ains i i 
yr y AA zach capsule contains 5 mg chlordiazepoxide HCI 
Rx: Librax #100 for follow-up therapy —this prescription and 2.5 mg clidinium Br. 
for 2 to 3 weeks’ medication can help maintain patient gains while 
permitting less frequent visits. 


endoscopy - 
reveals 
it took 

74 weeks 


1/23/70 Large gastric ulcer 
on lower portion of angulus. 


to here. 


13/70 Ulcer completely 
Bealed. Indentation 
represents scar from ulcer 
fater. 


è hd 6 * 
Case history:' relieves anxiety-linked 
A 40-year-old male, weighing 165 lbs, reported experiencing, symptoms of peptic ulcer 
for two:months, acute epigastric and periumbilical cramping-type pain 
ed by nausea with occasional episodes of vomiting, but with 


adjunctive 
evidence of hemoptysis. e J 
Physical examination revealed epigastric tenderness. A G.L 
e ed a large, rounded ulcer, presumably a chronic peptic 
uléer, measuring 214 cm at the base, on the lesser curvature of the 


stomach at the junction betv dy and a. Each capsule contains 5 mg chlordiazepoxide HCI 
ed with the g amera, and 2,5 mg clidinium Br. 


nably a chr peptic ulcer, nocke banotutones 
$ Division of Hoffmann-La Roche inc. 
f Nutley, N.J. 07110 
regimen of dietar 


relief was progr fter 7y is the j Please see preceding page for 
which included 2 3 : scc summary of prescribing information, 
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- Physiologic Patterns in Surviving and Nonsurviving Shock Patients 
W. C. Shoemaker, E. S. Montgomery, E. Kaplan, D. H. Elwyn 


_ Peritoneal Dialysis for Acute Renal Failure After Major Abdominal Surgery 
A. H. Fzamaloukas, S. Garella, J. A. Chazan 


` Unusual Gallstone Disease................... J. Manny, Y. Floman, A. Licht, E. M. Luttwak 


Cholecystitis in Childhood and Adolescence. .... .H. F. Sears, G. T. Golden, J. S. Horsley HI 

_ The Liver Scan in Metastatic Disease........................ S. Rosenthal, S. Kaufman 
‘Splenic Artery Aneurysms ........ E. C. Saw, N. R. Arbegast, W. R. Schmalhorst, T. P. Comer 

_ Polypoid Adenomas of Brunner Glands............ L. M. Chato, P. Gonzalez, R. L. Schmitz 
- Genetics and Colon Cancer .................. H. T. Lynch, H. Guirgis, M. Swartz, J. Lynch, 
A. J. Krush, A. R. Kaplan 

Toxic Dilatation of the Colon. ...... 2.0.00... 0.0. c ccc cee cece cece eneaee J. T. Adams 
_ Postoperative Bilious Vomiting.................0 00000... c cece ee eeeeees F. T. Turner 
-Adult Tropical Intussusception in Haiti ...................... R. S. Greco, F. J. Lepreau 
i Septicemia in Renal Transplant Recipients................ R. J. Anderson, L. A. Schafer, 
D. B. Olin, T. C. Eickhoff 
_ Brain Vascularization by Intact Omentum....... . H. S. Goldsmith, W-F. Chen, S. W. Duckett 
, _ Sinusoidal Myocardial Perfusion.............................00.0054 J. D. Halverson 
_ Biological Dressings for Skin Graft Donor Sites........... R. E. Salisbury, D. W. Wilmore, 


P. Silverstein, B. A. Pruitt, Jr. 


: Changes in Tensile Strength and Knot Security of Surgical Sutures in Vivo 
J. B. Herrmann 


_ Effect of Pancreatic Enzymes on Protruding lleostomy Stomas ............ S. M. Bessa, 
M. Ghanem, U. J. Berzins, J. Breen, R. L. Goodale, Jr., O. H. Wangensteen 


_ Gastrin Concentration in Gastric Mucosa. ....... J. C. Evans, D. D. Reeder, J. C. Thompson 
-Crossbow Arrow Injury of the Abdomen............ E. C. Saw, N. R. Arbegast, T. P. Comer 


_ Prolonged Neonatal Parathyroid Suppression.............. O. S. Better, J. Levi, E. Greif, 
S. Tuma, B. Gellei, D. Erlik 


_ Surgical Treatment of Hepatic Hemangioma in the Newborn N. M. Matolo, D. G. Johnson 


< Renal Angiomyolipoma................00.0..0..cccccccceeeceeceeues E. D. Hendricks 
_ Congenital Absence of Skin (Aplasia Cutis Congenita) ................... E. J. Croce, 

: R. C. Purohit, N. A. Janovski 
Simplified Method of Needie-Holder Handling ...........................5- Y. Weiss 
Vena Cava Umbrella Filter Insertion During Pulmonary Embolectomy ..... . W. M. Huse, 


R. L. Hilde, Jr., E. E. Wareham 


- Surgical Treatment of Stage I Melanoma.................... A. L. Dellon, A. S. Ketcham 
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You expect your preoperative patient to be somewhat anxious 
and apprehensive about the scheduled surgery. But in some cases, 
psychic tension reaches undesirable levels 
as the time for the procedure approaches. 

In such situations, 10 mg Injectable 
Valium‘ (diazepam), administered I.M. an 
hour or two before the operation, can lessen 
the undue anxiety and tension associated 
with strange surroundings and disturbing 
procedures. The calming effect is generally 
prompt and pronounced. What’s more, 


















Valium (diazepam) can markedly reduce the 
patient’s recall of preoperative procedures. 


infrequent reports of hypotension and rare 
reports of apnea and cardiac arrest, usually 
following I.V. administration, especially in 
elderly or very ill patients, ~ 

and those with limited 
pulmonary reserve. 
Resuscitative facilities 
should be available. 





(See prescribing informatio 
Do not mix or dilute Injectable Valium 
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} eflax asophagitis is a common 
ALY occurrence. It can occur with or 
without the presence of a hiatus. her- 
“nia, and can be due to reflux of: bile 


and pancreatic secretion as well as to 


acid reflux. Turner, in an article else- 
oo where i in this issue (see p 685) has re- 


ported his experiences with an inter- 


esting group of 15 patients who 
developed postoperative “bilious” 
regurgitation following subtotal gas- 
trectomy. Proof of reflux. was sub- 


 stantiated in these cases by x-ray 


study and cineradiography. Mano- 
“metric and pH studies of the lower 
end of the esophagus were not carried 
out. 
Physiologically, the tone of the 
` lower esophageal sphincter is con- 
trolled, at least in part, by gastrin, 
- but also, to a certain extent, by the 
vagus nerves, by the competency of 
=: the phrenoesophageal ligament, by 
‘the snugness of the two limbs of the 
right crus of the diaphragm, and by 
the position of the gastroesophageal 
junction relative to the diaphragm. 
Following a high subtotal gastrec- 
_ tomy, gastrin production might be 
` expected to be minimal due to antral 
“removal. As a result lower esophageal 
-sphincter muscle tone might well be 
lowered and reflux of bile through the 
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Bilious Vomiting 


sphincter into the esophagus could oc- 
cur. Such reflux of bile would also be 
expected to be greater following a 
Bilroth II gastrojejunostomy than 
following a Bilroth I gastreduodenos- 
tomy. 

The author does not state that com- 
plementary vagotomy was performed 
at the time of these 15 subtotal gas- 
trectomy operations. It is well known 
that there is an increased incidence of 
hiatus hernia following the dissection 
of the lower end of the esophagus ne- 
cessitated by a complete truncal va- 
gotomy. What effect vagotomy itself 
has in disturbing the tore of the 
lower. esophageal sphincter is not 
clearly understood at the present 
time. In this series*the presence of 
hiatus hernia in these gastrectomized 
patients was probably purely coinci- 
dental and not related to dissection 
around the esophagogastrie junction. 

The author has used a standard AI- 
lison type of repair for therapy of this 
interesting condition. He notes four 
failures in 15 repairs. It has been 
known for some time that the Allison 
type of hiatus hernia repair often 
fails adequately to restore compe- 
tency of the lower esophageal sphinc- 
ter. This has been shown both mano- 
metrically and by pH capsule study. 





In dealing with this problem other 
workers would prefer some form of 
fundic plication as well as reduction 
of the hernia, securing the gastro- 
esophageal junction well below the d 
aphragm, closure of the diaphrag 
matic defect, and reestablishment. 
the esophagogastric “angle.” 
Although bile side-tracking proce- 
dures have been advocated by some 
(side-to-side entero-enterostomy be- 
tween the afferent and efferent loops, 
Roux-en-Y anastomoses, and the 
like), nevertheless, this sort of a by- 
pass can lead to marginal ulcer in 
patients with significant gastric 
secretory potential following a 
gastrectomy. If confronted with an 
individual in whom fundic plication 
might not be possible due to technical 
reasons or because a very high subto-. 
tal gastrectomy had been performed; 
then a bile bypassing procedure 
might be considered and vagotomy 
added for the protection from: peptic 
digestion that it would offer the gas- 


trojejunostomy. 


The occurrence of postoperative. 
“bilious” esophageal reflux appears to- 
be a real entity and, as the author has 
shown, can be remedied, 

JOHN R; Brooks, MD 
Boston 
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eestablishment of arterial flow 

to an extremity following an 
acute arterial occlusion results in its 
morphologic and functional recovery 
in a large percentage of cases. How- 
ever, in a small number of instances, 

even if arterial patency is achieved, a 

complex myopathic-nephrotic-meta- 

bolic syndrome may be observed lead- 
ing often to loss of limb and life. 
-In 1960, I first described two cases 

of arterial embolism associated with a 

syndrome of acute massive ischemic 

myopathy, myoglobinuria, hyper- 
 kalemia, and. metabolic acidosis.’ To 

‘date, I have personally observed a to- 

tal of nine patients with such compli- 

-cations following acute arterial em- 

bolic or thrombotic obstructions. In 

these patients, the striking features 
were the unusual nature and great se- 
verity of both local and systemic 

“manifestations. 

Such a syndrome may occur during 
‘the acute ischemic or devascular- 
ization phase, and after revasculari- 
zation of the extremity. The clinical 
and metabolic findings in these cases 

=> are characteristic)? The clinical im- 

print of four outstanding findings 
-characterizes the ischemic or devas- 

cularization phase: excruciating pain, 
pronounced ischemia of tissues, rigid- 
< ity of the limb, and massive edema. 

-> Besides the degree of pain, the most 

-striking of these is the rigidity (rigor 

mortis) of the extremity. The limb ri- 

_-gidity, always present many hours 

~ before other clinical or laboratory 

. findings, is highly suggestive of the 

~~ nature of the underlying pathological 
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condition. Within 10 to 12 hours of the 
onset of the acute arterial occlusion, 
the patient displays oliguria, azo- 
temia, and myoglobinuria, together 
with variable degrees of metabolic 
acidosis. 

During the revascularization phase, 


‘the clinical picture and the metabolic 


changes, even if unnoticed during the 
acute phase, appear extremely severe. 
The clinical picture, as described 
above, even if pulses return, may per- 
sist for a day or two. Shortly after 
blood flow reestablishment, massive 
edema and huge blisters of the limb 
occur together with warming of the 
skin, although distal gangrene and 
necrosis of calf muscles may persist. 
Metabolic studies disclose a decreased 
blood pH, an effluent low venous oxy- 
gen tension (Po,), an effluent high 
venous carbon dioxide tension (Pco,), 
elevation of serum potassium and cre- 
atine phosphokinase concentrations, 
as well as of other of the enzymes re- 
lated to the striated muscles, ie, lactic 
dehydrogenase, serum glutamic ox- 
aloacetic transaminase. Metabolic 
acidosis, hyperkalemia, and myoglobi- 
nuria are the major factors contrib- 
uting to the severity of this syn- 
drome. If uncorrected, they may be 
the cause of a fatal outcome. 
Shortly after our initial observa- 
tions, several European vascular sur- 
geons reported clinical and experi- 
mental data also showing that some 
forms of acute arterial occlusions may 
result in severe and often fatal com- 
plications.*> At a recent meeting of 
the European Cardiovascular Surgical 


Myopathic-Nephrotic-Metabolic Syndrome 


and Massive Acute Arterial Occlusions 


Society (European Chapter of the In- 
ternational Cardiovascular Society) 
held in Brussels on June 30, 1972, a 
most revealing and enlightening 
symposium was presented on- this 
topic.’ It appears from the data pre- 
sented that these complications are 
seen in about 2% to 3% of acute em- 
bolic or thrombotic occlusions and 
that in about 50% to 80% of the cases 
the outcome is fatal. The incidence of 
limb amputation is also high. 

The pathogenesis of this complex 
metabolic syndrome is not. entirely 
clear. A few experimental laboratory 
studies have attempted to elucidate 
the mechanism of the metabolic. ef- 
fects, especially that of liberation of 
myoglobin, by using tightly applied 
tourniquets across the thighs of ani- 
mals.’ These experimental. models 
simulate the typical “crush: syn- 
drome,” due to direct massive injury 
of all the traumatized tissues. Its clin- 
ical picture, including “shock,” takes 
shape only after release of the objects 
causing the crush.*° Similar observa- 
tions have been. made during experi- 
mental and clinical replantation. of 
limbs.® In contrast- to these condi- 
tions, in the direct arterial occlusions, 
the clinical and biochemical syndrome 
mentioned above is. already present 
during the devascularization phase. 

Although a few other etiological 
and. clinical characteristics . distin- 
guish them initially, the later meta- 
bolic complications observed in the se- 
vere acute arterial. occlusions and 
“erush injuries” appear, however, to 
be similar in many respects. The dif- 
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ference between them resides not 
only in the initial clinical picture but 
also in the pathologic process which 
: sets in motion the metabolic compli- 
A _cations, the former being a massive 


-> ischemia due to arterial occlusion, 


` while the latter is a direct multiple- 
tissue trauma most often without. ar- 
terial interruption. 
_ There is obviously need for more in- 
formation about the relative signifi- 
cance of the various clinical and met- 
abolie aspects. Thus, systematic 
‘studies on the relationship of acute 
arterial obstruction to muscle damage 
associated with this complex meta- 
: bolic syndrome are very scant. Re- 
== cently clinical and biochemical obser- 


vations of the effect of transient 


_ femoral artery occlusion in man have 
been reported." The findings in these 
eases were of a mild nature, and no 
"sequelae were noted. They, therefore, 
‘bear no resemblance to the severity 
A - syndrome reported here. Sim- 
larly the “declamping phenomenon” 
-of the aorta, after its reconstruction 
for occlusion or aneurysm, that occa- 
sionally may result in renal complica- 
tions, or even death, is usually easily 
preventable. 

The management of this severe dis- 
order should deal with the few known 
basic principles. Early revasculariza- 
tion of any acutely occluded extrem- 
‘ity still remains mandatory, although 








In response to the views of the membership and as £ result of a management reappraisal of the fi- 
nancial situation of the AMA specialty journals, the Board of Trustees voted to continue the spe- 
cialty journals as a benefit of membership. The Beard will report on the change to the House of 


Delegates in June. Nine of the ten journals were scheduled to be distributed on a subscription 
basis beginning in July. The tenth journal, Archives of Environmental Health, was put on subserip- 
tion basis several months ago. The Board action weuld return all the specialty journals to a benefit- 
of-membership status. Members also will receive Prism, the AMA’s new socioeconomic journal, 
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some late removals of arterial ob- 
structions are often successful. In the 
presence of early edema cf the mus- 
cles, fasciotomy of one or s2veral com- 
partments of the leg should be carried 
out without delay. Concurrently with 
the above it is imperative to reestab- 
lish the electrolyte balances especially 
by reducing serum potassium to nor- 
mal levels by the oral or restal admin- 
istration of exchange resins and, if 
necessary, by hemodialysis. Alkalini- 
zation of the patient should be carried 
out without delay for combating aci- 
dosis. This treatment is all the more 
mandatory if myoglobinuria is pres- 
ent or suspected, since myoglobin pre- 
cipitates readily in the renal tubules 
in an acid milieu. Use cf trometha- 
mine or bicarbonates is essential in 
the prevention of the renal complica- 
tion. In the presence of renal shut- 
down, hemodialysis shouid be used as 
long as necessary until kidney func- 
tion is.restored. Amputation, so often 
necessary because of massive gan- 
grene, may be indicated sometimes 
even in the presence of ischemic le- 
sions without frank gangrene, as a 
prophylactic measure to remove the 
source of the metabo.ites from the 
skeletal muscles, as advocated by 
some European surgecns.* 

The central lesson darived from ex- 
perience with this syndrome indicates 
that the tolerance of skeletal muscle 






















to sudden, massive ischemia may be 
much lower than generally assumed. 
Henry Hamovicir, MD 
New York 
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Original Articles - Physiologic Patterns in Surviving 


and Nonsurviving Shock Patients 


Use of Sequential Cardiorespiratory Variables in Defining Criteria 
for Therapeutic Goals and Early Warning of Death 











Physiologic events were observed before, 
during, and after extensive surgical proce- 
dures for life-threatening illnesses in a series 
of 98 patients. Although there was a wide 
spectrum of illnesses, operations, and asso- 
_ ciated clinical factors, fairly well defined pat- 
terns that began early after onset of the 
causative event were associated with sur- 
vival and death, but were not weil related to 
the degree of hypotension. We described the 
cardiorespiratory ‘pattern of the 67 surviv- 
ors, which to a first approximation repre- 
“gents the optimal therapeutic goals, and 
contrasted these with the pattern of the 31 
> patients who died. Alterations in the latter 
group may be used as early warning, and in- 
clude lower cardiac output and other mea- 
sures of cardiac performance, higher pulmo- 
nary vascular resistance, reduced oxygen 
transport, acidosis, higher arterial carbon 
dioxide tension, and greater reductions in 
hematocrit reading and blood volume. 


A early as 1931, Cuthbertson! 
noted 20% to 25% increases in 
“basal” consumption of oxygen in 
seven patients who sustained or- 
thopedic injuries and operations. 
Nevertheless, traumatic and hemor- 
rhagic shock has been characterized 
as decreased cardiac output with in- 
creased peripheral resistance on the 
basis of later clinical and experimen- 
tal findings.** Cournand et aP and 
Richards‘ studied 16 patients who had 
sustained trauma with multiple frac- 
tures as examples of traumatic shock; 
eight of these patients, classified as 
~ | having “no shock,” were found to 
have essentially normal cardiac out- 
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put; four, considered in mild shock, 
had slightly reduced cardiac outputs 
and blood volumes; and four patients 
considered in “severe shock” had car- 
diac outputs reduced to two-thirds 
normal, but there was an average 
blood volume deficit of 1,380 ml in the 
latter group.’ 

Subsequent studies described he- 
modynamic effects of anesthesia and 
surgical operations in relatively small 
series of patients; cardiac output de- 
creased immediately following induc- 
tion of anesthesia in the majority of 
cases,*-* but there was increased out- 
put in patients who had stormy anes- 
thetic inductions.® Using the ethyl io- 
dide method for estimation of cardiac 
output, Synder observed that the 
average cardiac output in nine pa- 
tients during the postoperative recov- 
ery from ether anesthesia decreased 
by 41% of the preoperative level; re- 
turn to normal required one to four 
days. One patient receiving only local 
anesthesia had increased cardiac out- 
put immediately postoperatively.’ 
Heilbrunn and Allbritten® observed 
an average decrease in cardiac output 
of 21% after induction of anesthesia 
with a later 24% decrease during elec- 
tive surgical operations in 12 pa- 
tients; the mean value increased 
slightly above control level in the im- 
mediate postoperative period; these 
changes were not statistically signifi- 
cant. Clowes et al’ observed that 
little more than the resting basal car- 
diac output is required after major 
surgical operations, but septic pro- 
cesses such as extensive peritonitis 
require increased circulation. Del 
Guercio et al reported increased 
flow in advanced hepatic cirrhosis. 
Previously, we" demonstrated sta- 
tistically significant increases in car- 


diac output in both accidental and 
surgical trauma when blood volumes 
were maintained in the normal range. 

Preliminary studies have been re- 
ported on the sequential hemodyna- 
mic events after hemorrhage and 
trauma"; (a) in hemorrhage alone 
there was decreased arterial pressure, 
cardiac output, central blood volume, 
stroke index, stroke work, and oxygen 
consumption; there was an initial rise 
followed by a fall in peripheral resist- 
ance; after blood replacement, cardiac 
output and oxygen consumption in- 
creased above normal values, while 
peripheral resistance continued to de- 
cline; (6) patients who sustained acci- 
dental trauma with no significant 
blood loss while they were in an una- 
nesthetized state had increased car- 
diac output, stroke index, stroke 
work, and reduced resistance; oxygen 
consumption initially decreased but 
later increased; and (c) patients sub- 
jected to surgical trauma, having also 
hemorrhage and anesthesia, as well 
as patients who sustained trauma as- 
sociated with blood loss had cardio- 
respiratory patterns that usually fell 
between those produced solely by 
hemorrhage and those produced by 
uncomplicated trauma. 

The present report consists of an 
analysis of physiologic measurements 
obtained during periods remote from 
therapy in 98 patients who had sus- 
tained major operative trauma. This 
was done as an attempt (a) to de- 
scribe more completely the physi- 
ologic natural history of circulatory 
changes associated with survival and 
death following operative trauma, (0) 
to define specific therapeutic goals, 
and (c) to develop predictive indexes 
for early warning of potential dis- 
aster. The assumptions are that the 
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Fig 1.—Top, Average MAP. during succes- 
sive time intervals of nonsurviving patients. 
Bottom, MAP data of same patients plotted 
according to stages, Note that shaded area, 
representing +1 standard error of the 
mean, is narrower in lower section. 


sequential cardiorespiratory changes 
of the postoperative patients who sur- 
yive may provide. information upon 
“whieh optimal physiologic inter- 
relationships may be defined; postop- 
erative changes in patients who die 
| may provide predictors that can be 
used as criteria for early warning of 
© impending death, In addition, it is 
assumed that the early physiologic 
-events occurring prior to the initial 
period of hypotension have more 
- pathogenic significance than do late 
~ -events which may reflect terminal 
mechanisms. 


Materials and Methods 


re Clinical. Material.—Physiologic measure- 

< ments were made on 98 postoperative pa- 
tients in various degrees of shock; 31 died 
and 67 survived. All of the patients were 
severely ill, having sustained major surgi- 
tal procedures, which in view of their clini- 
eal condition was considered to be life- 
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Fig 2.—Sequential patterns of primary he- 
modynamic measurements in surviving and 
nonsurviving patients. Dcts represent mean 
values, vertical bars +1 standard error of 
the mean. Note relatively small differences 
in MAP patterns during early period, but 
larger differences in cardiac indexes and 
mean transit time. 


threatening. Measurements were made 
during periods of relative stability when 
the patient did not exhibit anxiety, rest- 
lessness, or agitation. All measurements 
reported were made prior to therapy, or at 
a time sufficiently remote from therapy 
that the immediate effects of therapy had 
worn off. 

Of the survivors, 52 were males and 15 
females; the average ge was 41 + 17 (SD) 
years; 22 had severe hypotension, 28 mod- 
erate, and 17 mild dagrees of hypotension 
by the criteria outlined below. There were 
12 with blunt abdominal trauma, two with 
stab wounds, and nine with gunshot 
wounds of the abdomen; these 23 patients 
required surgical rapair of gastric (two), 
duodenal (one), jejunal (three), ileal 
(three), colonic (thre), rectal (one), hepatic 
(seven), splenic (five), pancreatic (three), 
diaphragmatic (twe), bladder (two), renal 
(one), ovarian (oned. and femoral vein (one) 
lacerations in addition to evacuation of 
three large retroperitoneal hematomas and 
reduction of radial (one), humeral (two), 
and femoral (two) fractures; one of these 
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Fig 3.~—Sequential patterns of derived he- 
modynamic variables in surviving and non: 
surviving patients. In nonsurvivors, mean 
peripheral resistance and central blood vol. 
ume values were slightly higher while stroke 
index and stroke work were somewhat lower 
in preoperative and early postoperative peri: 
ods. 


patients also had a closed head injury. 
There were 11 stab wounds and six gun- 
shot wounds of the chest (one patient also 
had abdominal trauma) with four pneu- 
mohemothoraces from lung lacerations, 
ten penetrating wounds of the heart with 
cardiac tamponade, lacerated pulmonary 
(two), subclavian (one), and intercostal’ 
(one) arteries, and one tracheal laceration. 
Eighteen patients underwent exploratory 
surgery for carcinoma; of these, 17 had abe 
lative surgery for esophageal (four), gas- 
trie (two), rectal (three), anal (one); pan- 
creatie (three), gallbladder (one), breast: 
(one), uterus (one), and ovarian (one) carei- 
nomás. Eight patients had massive upper. 
gastrointestinal tract bleeding, five of 
whom had esophageal varices requiring 
portacaval shunts, and three of whom had 
peptic ulcers. Finally, one patient had a co 
lectomy for diverticulitis and one had a re- 
section for gangrene of the small bowel. = 
Of the 31 patients who died, there were 
22 males and nine females; their mean age 
was 59 + 16 (SD) years; 15 died in shock 
and 16 died of subsequent complications; 
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:> 22 had severe degrees of hypotension and 
nine had moderate degrees by the criteria 
outlined below. There was one blunt ab- 
dominal trauma, one stab wound, and two 
gunshot wounds. of the abdomen; these 
four patients required repair of one gas- 
tric, one duodenal, one jejunal, one pan- 
creatic, one hepatic, one inferior mesen- 
terie venous, and one iliac arterial 
laceration. Of seven patients with upper 
gastrointestinal tract bleeding, four re- 
quired suture ligation with vagotomy and 
pyloroplasty and two had gastrectomy; the 
other patient had erosion of a pancreatic 
pseudocyst into the splenic artery. Two pa- 
tients had portacaval shunts for cirrhosis 
“of the liver with esophageal varices; one 
patient had an abdominal aortic aneurysm 
replaced with a graft. Fourteen patients 
underwent exploratory surgery for carci- 
noma which required ablative surgery in 
12, including tonsillar (one), esophageal 
(one), gastric (one), colonic (two), rectal 
(three), pancreatic (three), and breast 
_ (one) carcinomas; two patients with meta- 
_ static spread underwent exploratory sur- 
gery without resection of the tumor. One 
patient had a perforated colon from bowel 
‘obstruction and one patient had gastrec- 
tomy for peptic ulceration. 

‘In the survivors, there were nine res- 
piratory complications, four cardiac prob- 
lems, seven infections, two patients with 
hepatic failure, and one diabetic patient 
whose disease was out of control. Among 
patients who died, there were 18 patients 
with respiratory failure from pneumonia, 
< atelectasis, tracheobronchitis, asthma, and 
pulmonary embolus, nine with postopera- 
“tive hemorrhage, eight with cardiac com- 
plications, seven with renal failure, five 
with infections, four with hepatic failure, 
and one case of uncontrolled diabetes. 

Techniques of Hemodynamic, Blood Gas 
and pH Measurements.—-The methods used 
in these studies have been reported previ- 
ously. > For measurement of arterial 
pressure and cardiac output, polyethylene 
catheters were inserted into the femoral 
artery by percutaneous puncture or alter- 
natively into the radial artery by a cut- 
down. Central venous pressure (CVP) was 
measured through a 36-inch catheter via a 
brachial vein cutdown or percutaneous 
puncture of brachial or subclavian veins. 
Intravascular pressures were. measured 
_ with pressure transducers and recorded on 
an Offner multiple channel recorder. 
~The standard indicator dilution: tech- 


=>: hique with indocyanine green was used for 


measuring cardiac output. Blood. with- 
drawn from the artery was passed through 
a densitometer. Cardiac output was caleu- 
lated from the dye curve by a Stewart- 
Hamilton formula.’ Mean transit time, 
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stroke volume, central blood volume, sys- 
temic vascular resistance, and left ventric 
ular stroke work were calculated from 
standard formulas. All flow and volume 
measurements were divided by the pa- 
tient’s surface area and expressed as in- 
dexed values. 

Arterial and mixed venous (pulmonary 
arterial or right ventricular) blood samples 
were obtained anaerobically at the time of 
cardiac cutput determinations. Samples 
were analyzed immediately or kept in ice 
water and.analyzed within an hour or two. 
Determinations of arterial and mixed 
venous oxygen tension, carbon dioxide ten- 
sion (Pco,). and pH were done at 37 C by a 
gas analyzer. Rectal temperatures were 
taken at frequent intervals. The hemato- 
crit reading was measured by the standard 
microhematocrit technique on aliquots of 
the samples drawn for blood gas analysis. 
Arterial and mixed venous oxygen satura- 
tion values were measured directly with a 
tonometer er cooximeter and also calcu- 
lated with the Severinghaus nomogram.” 
In the early period, oxygen dissociation 
curves were well within normal limits, but 
changes did occur in the late stage after 
multiple (10 or more) transfusions. The 
oxygen conteats were obtained from the 
oxygen saturation and hemoglobin values. 

Oxygen extraction was expressed as the 
ratio of the axteriovenous oxygen content 
difference to the arterial oxygen content. 
The oxygen availability was calculated as 
the product of the cardiac index and the 
arterial oxygen content. Oxygen consump- 
tion was calculated as the product of car- 
diac index and arteriovenous (AV) oxygen 
content difference. Previously, oxygen con- 
sumption was measured concomitantly by 
these methods «and by the direct Fick 
method under carefully controlled experi- 
mental conditions as well as in clinical 
circumstances"; the results of the simulta- 
neous measurements by these two inde- 
pendent methods were in satisfactory 
agreement. 

Criteria for Separation of Data Into 
Stages.—Since some patients go through 
their episode of shock or circulatory insta- 
bility more rapidly than others, arbitrary 
criteria for staging were devised to ana- 
lyze the data at comparable periods. The 
data were separated into early (stages B 
and low), middle (stages C, and C,), and 
late (stages D, E, and F) periods to de- 
scribe the eardiorespiratory patterns with 
use of time and the mean arterial pressure 
as criteria. The comtrol period (stage A) 
was defined as the preoperative period. 
Not unexpectedly, the control values were 
similar but not identical to those of healthy 
volunteer subjects with no evidence of cir- 
culatory disorders. Stage B was defined 






as the initial period of falling arterial 
pressure immediately after the causative 
event. The lowest recorded arterial pres- 
sure (stage low) separated stage B from 
stage C, the middle period. The latter was 
divided into stages C; and C, by the point 
in time when arterial pressure returned 
half way to control values. Stage D was de- 
fined as the late or recovery period for sur- 
viving patients. It started when arterial 
pressures had returned to normal or nearly 
normal values. Stage E was defined as the 
preterminal period in patients who subse- 
quently died; it covered the time from 
stage C to about one or two hours prior to 
death. The final agonal, terminal event was 
defined as stage F. 

Data of the mean arterial pressure 
(MAP) of nonsurviving patients were sep- 
arated according to real time as well as by 
the proposed arbitrary staging procedure 
(Fig 1). In general, the MAP patterns were 
similar, but as may be seen in the upper 
section of Fig 1, the lowest MAP. in the 
nonsurvivors most frequently occurred 
during the period two to six hours after 
surgery, but a few patients had their low- 
est MAP slightly before or after this pe- 
riod. The lower section of Fig 1, shows data 
from the same patients staged according 
to the above mentioned criteria; usually 
only relatively minor realignments were 
required; the staging preserved the essen- 
tial pattern and reduced the variability. 
The sequential patterns of the other physi- 
ologic variables were more comparable be- 
tween patients, when analysis was made of 
data according to these stages. 

The data presented in this study were 
taken remote from therapy. That is, the 
data were obtained either before therapy 
was given or after the immediate, direct 
effects of the therapy were over. When the 
therapy resulted in a significant, pro- 
longed, and permanent change in the phys- 
iologic set of the patient, explicit consid- 
eration of this was taken by changing the 
stage. Thus, the progressive stages that 
mark the natural course of . cardio- 
respiratory syndromes may occur sponta- 
neously, or they may follow correction’ of 
one or more physiologic derangements. In 
either case, changes in arterial pressure 
and time were found to be associated with 
progressive developments of — cardio- 
respiratory patterns in patients who sur- 
vived and in those who died. The value that, . 
was used for each patient in each stage 
represented the average of 4 to 20 sets of 


cardiorespiratory measurements, A total i 


of more than 2,400 sets of measurements 
were used in the present study. - 
Hemodynamic Patterns in Various Degrees 
of Hypotension.—The data of the series 
were also separated according to the de= 
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Fig 4.—Sequential pulmonary vascular 
and right ventricular hemodynamic patterns 
-cin surviving and nonsurviving patients. Note 

“pronounced early increase in resistance of 
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gree of hypotension at the point of lowest 
MAP. Severe hypotension was defined as 
MAP values less than 50 mm Hg or a de- 
crease greater than one half of the pa- 
tient’s preoperative control value. Moder- 
ate hypotension was defined as MAP 
values between 51 and 70 mm Hg, or a de- 
crease between 30% to 50% of the preoper- 
ative value. Mild hypotension: was defined 

as an appreciable reduction in MAP which 
“was 20% to 30% of the preoperative control 
value. 


Results 


¿o Hemodynamic Patterns in Surviving 

and Nonsurviving Patients.—-The se- 
~ quences of cardiorespiratory altera- 
tions after major surgical procedures 
- inpatients who survived and in pa- 
tients. who subsequently died are 
summarized in Fig 2 through 6. In 
‘general, differences in the patterns of 
< hemodynamic events of these two 
groups were more pronounced in the 
early and late period than in the 
middle period. Surprisingly, the aver- 
age arterial pressures of survivors 
and nonsurvivors at their lowest 
point were similar (Fig 2); that is, in 
the present series, arterial pressure 
was not a good predictor. In the early 
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Fig 5.—Sequential oxygen transport pat- 
terns in surviving and nonsurviving pa- 
tients. Note pronounced iate fall in oxygen 
saturation and early fali in oxygen avail- 
ability and VO, in nonsurvivors. 


period, cardiac index, stroke index, 
left ventricular streke work, and 
heart rates were greater in the sur- 
vivors; the average mean transit 
time, peripheral resistance, and cen- 
tral blood volume of survivors were 
lower than those of the patients who 
died. The mean CVP values of the 
two groups were not significantly dif- 
ferent in the early period. 

In general, the differences between 
survivors and nonsurvivors lessened 
in the middle pericd (stages C, and 
C.). However, the mean values for ar- 
terial pressure, catdiac index, stroke 
index, and left ventricular stroke in- 
dex were higher in survivors. 

In the late periad, pronounced dif- 
ferences in the mean values again be- 
came evident; arterial pressure, car- 
diac index, central blood volume, 
stroke index, and stroke work were 
higher in survivors, while mean tran- 
sit time and heart rate were lower in 
survivors than in nonsurvivors (Fig 2 
and 3). 

The sequentia. pulmonary hemo- 
dynamic patterr of the survivors was 
appreciably different from that of the 
nonsurvivors (Fiz 4). In the early pe- 
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Fig 6.—Sequential patterns. of Peo pH, 
hemoglobin, temperature, and blood vol 
ume in surviving and nonsurviving patients. 
Note greater Pco,, acidosis, lower hemoglo 
bin values, and reductions of blood volume 
in early period of nonsurvivers. 


riod, nonsurvivors had slightly higher 
pulmonary arterial pressures an 
markedly higher pulmonary vascular 
resistance than did survivors. Except 
for mean pulmonary arterial pres- 
sures, there was a tendency of these 
variables to return teward control 
values in the middle and late period. 
Oxygen Transport and Acid-Base 
Patterns in Survivors and Nonsurvi- 
vors.—In the early period, arterial 
oxygen saturation remained essen- 
tially within normal range in both 
groups (Fig 5). Pronounced desatura- : 
tion occurred in the late period of the 
nonsurvivors. In the early period, the 
oxygen availability and rate of oxy- 
gen consumption wers greater in sur 
vivors. In the middie period, the 
oxygen consumption was greater in. 
patients who died; this change was 
associated with larger AV oxygen - 
differences as well as with improved | 
oxygen availability. a 
Mean arterial Pce, level was below 
normal in survivors in the early pe- 
riod, but normal in later stages. In 
nonsurvivors, arterial Pco, level was 
normal in the early and- middle 
stages, but inereased markedly in 
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Fig 7.—Sequential patterns of primary he- 
modynamic values in series of patients di- 
vided according to degree of hypotension 
during initial hypotensive episode. Mean 
cardiac output values of patients with se- 
vere and mild hypotension are similar. 


stages E and F. The mean arterial pH 
-values were slightly higher in survi- 
vors in all postoperative periods. The 
pH fell markedly in the late period of 
nonsurvivors (Fig 6). 
Temperature, Hemoglobin, and Blood 
~ Volume Changes in Survivors and Non- 
survivors.—The average temperature 
` of survivors was slightly higher than 
< that of the nonsurvivors in each of 
the postoperative stages. But these 
slight differences were not enough to 
. account for the observed hemodynam- 
-ic and oxygen consumption changes 
(Fig. 6). In the early period, hemo- 
globin and hematocrit values. were 
higher in survivors; there were min- 
imal differences between the two 
. groups in the middle and late peri- 
ods. Blood volume . measurements 



















values in the preoperative period: The 
mean values of the nonsurvivors fell 
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Fig 8.—Sequential patterns of derived he- 
modynamic variables in series of patients 
divided according to degree of hypotension. 
Note early transient rise in peripheral resist- 
ance in patients with severe hypotension. 


appreciably in the postoperative 
stages. In the late period, blood vol- 
umes of nonsurvivors increased as ad- 
ditional transfusions and plasma ex- 
panders were administered in a vain 
attempt to maintain arterial pres- 
sures. 

Hemodynamic Patterns With Various 
Degrees of Hypotension.—Figure 7 il- 
lustrates the hemodynamic patterns 
of the series where the patients were 
divided into three groups according to 
the degree of hypotension at the 
point of lowest MAP. As may be ex- 
pected, the MAP patterns of the 
three groups are clearly differ- 
entiated, because this was the criteria 
for selection; they are presented here 
for purposes of comparison with the 
other variables. By contrast, the car- 
diac index patterns as well as many 
other variables did not separate in 
the manner similar to the MAP pat- 
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Fig 9.—Sequential pulmonary vascular 
and right ventricular hemodynamic patterns 
in patients divided according to degree of 
hypotension. Note marked elevation in re 
sistance in moderately hypotensive pa- 
tients. 


Fig 10.—Progressive changes in left ven- 
tricular stroke work plotted against CVP in 
surviving. and nonsurviving patients. Dots 
represent mean values; vertical and horizon- 
tal bars represent +1 SE of the mean. 
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terns. In the early period, the cardiac 
indexes of the patients with mild 
hypotension averaged less than the 
_ other two groups; the moderate hypo- 
- tensive group had consistently higher 
flows. The heart rate patterns of the 
three groups were similar, all groups 
= having heart rates that averaged 
slightly over 100 beats per minute 
throughout. The CVPs in the early 
period were highest in the severe 
hypotension group and lowest in the 
7 





early period, mean transit times were 
distinctly elevated in the patients 
with severe hypotension (Fig 7). 

The patterns of the derived he- 
modynamic variables widely over- 
lapped in most instances, but some 
differences were apparent. Early 
transient increases in peripheral re- 
sistance occurred only in the group 
with severe hypotension. Never- 
theless, the overall tendency of resist- 
ances in all groups was progressively 
downward, especially in the middle 
and late periods. The central blood 
volumes tended to be low in the early 
period of the mildly hypotensive 
group. No consistent differences be- 
tween the three groups were noted in 
the stroke index and stroke work pat- 
terns (Fig 8). 

In the lesser circulation, pulmonary 
arterial pressures were lowest in the 
group with the lowest systemic arte- 

<- rial pressures (Fig 9). Pulmonary vas- 
cular resistance was greatest in the 
<: moderately hypotensive group which 
had the highest percentage of pa- 
tients who died of subsequent. pulmo- 
nary complications. 
- Oxygen Transport. and Acid-Base 
Patterns in Patients With Various De- 


` grees of Hypotension.—In general, the 


_ differences in the oxygen transport 
patterns of groups with various de- 


grees of hypotension were not strik- 


ing-except for a pronounced early 
> decrease in AV oxygen content dif- 
_ ferences and oxygen consumption in 
the severely hypotensive group. 


-< Comment 


_. The present studies on critically ill 
=- postoperative patients document dis- 


tinct physiologic patterns in survivors 


_ and nonsurvivors. The salient fea- 
_. tures of the early cardiorespiratory 
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pattern of the patients who died in- 
cluded greater reductions in flow, 
greater elevations of mean transit 
time, peripheral resistance, pulmo- 
nary vascular resistance, and central 
blood volumes as well as greater de- 
creases in stroke index, left and right 
ventricular stroke work, oxygen 
availability, oxygen consumption, pH, 
hemoglobin, and blood volume. In 
general, differences between the two 
groups in any of these physiologic 
variables were not dramatic, but in 
the aggregate the pattern of changes 
was striking. Thus, there was not a 
single alteration that overshadowed 
the multiplicity of changes, but 
rather the changes in sets of vari- 
ables tended to separate the non- 
survivors from the patients who lived. 

Survivors and nonsurvivors had 
similar changes in neurohormonally 
regulated variables such as heart rate 
and peripheral resistance. The 
slightly higher degrees of peripheral 
resistance in nonsurvivors suggest 
that the neural responses to injury 
were at least as active in this group 
as in the survivors, and that decom- 
pensation and death were not directly 
related to failure of neurohormonal 
responsiveness. 

In contrast to the sight differences 
in hormonally reguiated variables, 
there were appreciable changes in the 
variables related to volume, cardiac 
function, oxygen transport, and acid- 
base metabolism. Although not im- 
pressive from a statistical point of 
view, the slightly greater fall in blood 
volumes from the control to the B and 
low stages may well have been crit- 
ical in the postoperative shock pa- 
tient. The greater reductions in 
stroke volume and blood volume in 
the early period of sonsurvivors were 
associated with lower cardiac output, 
stroke work, oxyger: availability, and 
oxygen transport. 

In Fig 10, we have presented the 
data in terms of a modified Starling- 
Sarnoff cardiac performance curve.’ 
Although increased neural and neuro- 
hormonal stimulation of contractility 
occurs in the early stage of various 
types of stress, the myocardial per- 
formance appearec to be depressed in 
the early period after operative 
trauma in both groups of the present 


series. In the nonsurvivors, however, | 
the early reductions were greater and 
improvement after resuscitetion in 
the middle stage was both delayed 
and transient. The reduced cardiac 
performance may be interpreted as 
(a) the primary physiologic a iteration: 
that leads to the postoperative he- 
modynamic changes including shock, 
(b) evidence of myocardial depressant 
factors, or (c) reduced myocardial 
blood flow and myocardia: oxygen 
consumption associated with hypo- 
tension, tachycardia, and low cardiac 
index. The latter interpretation is fa- 
vored by the authors; the data are 
consistent with the concept. that rela- 


tively small deficits in volume, come- 


pounded with deficits in flow and car- 
diac function, limit oxyger transport 
and thereby reduce oxidative metabo- 
lism in the heart as well as the other 
vital organs. 

The differences between survivors 
and nonsurvivors in this series of. 
patients are related to cardiac. per 
formance and volume-related cardio- 
respiratory variables. The degree of 
neurohormonal response to injury 
does not appear to be important, Al- 
though certain variables, such as pul- 
monary vascular resistance and oxy- 
gen availability show more dramatic — 
effects than others, the differences bë- 
tween survivors and nonsurvivors are 
best represented by the total pattern 
of change rather than by changes in 
one or a few variables. In particular, 
mean arterial pressure was shown to 
be neither a good predietor or a good 
indicator of the behavior of other 
variables. It follows that, despite the» 
ease of measuring blood pressure, 
proper diagnosis and treatment of 
shock requires a variety of more difi- 
cult measurements. Furthermore, 
these measurements should be made 
early, prior to the maximum develop- 
ment of hypotension, that is, mea- 
surements should be started on pa- 
tients with serious risk, prior to the 
development of clinical shock syn- 
drome. It also follows that the search — 
for the important pathophysiologic. 
mechanisms in shock should be made’ 
in the early period rather than in the 
late stages. 

The physiologie patterns presented 
here suggest that values. of normal, 
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unstressed persons are not neces- 
sarily the therapeutic goals for the 
postoperative shock patient. Com- 
pensatory responses in surviving pa- 
tients produce departures from “nor- 
mal” physiologic values. Our data also 
suggest that the early changes are 
better predictors than alterations 
that occur after the initial hypoten- 
sive episode. Therefore, the data from 
surviving patients of this series were 
used to frame retrospectively a set of 
provisional physiologic goals for ther- 
apy in the severely ill, postoperative 
patient. These therapeutic goals are 
as follows: (a) cardiac index about 4 to 
5.5 liters/min/sq m; ie, an increase of 
30% to 80% above normal; (b) mean 
arterial pressure over 80 mm Hg and 
systolic pressure over 100 mm Hg; (c) 
no appreciable increase in pulmonary 
vascular resistance; (d) arterial blood 
Po, of 60 mm Hg or more; (e) pH ap- 
proximately in the normal range, 
preferably toward the upper limit of 
normal (7.36 to 7.48); (f) oxygen con- 
sumption somewhat greater than 
< normal; ie, 170 to 200 ml/min/sq m or 
= about 20% to 50% increase over nor- 
mal values. 
_ On the basis of additional informa- 
tion from the literature and experi- 
‘ence accumulated over the past two 
‘decades in other clinical studies, the 
following therapeutic goals are also 
proposed: (a) hematocrit reading 
above 25% but below 35%; (b) blood 
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volume and plasma volume about. 500 
ml in excess of predicted norms, if 
tolerated, and normal red. blood. cell 
mass; (c) urine output of at least. 25 
ml/hr; (d) CVPs less than 15 em sa- 
line; (e) normal electrolyte concentra- 
tions, normal interstitial fluid volume; 
and (f) normal sinus rhythm. 

Some of the characteristic patterns 
of cardiorespiratory failure in non- 
surviving patients may be used to de- 
velop criteria for prediction of death 
and early recognition of lethal com- 
plications. We believe physiologic 
changes associated with a poor prog- 
nosis include (a) cardiac index values 
that either do not increase appre- 
ciably in the middle and late periods 
or which increase more than 100% 
above control values; (b) mean arte- 
rial pressures below 50 mm Hg in the 
early period; (c) sustained increase in 
pulmonary vascular resistance of 
more than 500 dyne - sec/cm*/sq m in 
the early and middle period; (d) arte- 
rial Pco, level below 50 mm Hg; (e) 
pH below 7.3 or above 7.6; (f) oxygen 
consumption below 120 ml/min/sq m 
in the early period and above 250 
ml/min/sq m in the late period. 

Additional well known information 
from the literature and common clini- 
cal experience suggest that the fol- 
lowing, if prolonged, may also indi- 
cate a poor prognosis: (a) urine 
outputs below 20 ml/hr; (b) CVPs of 
more than 20 em H,O; (c) heart rates 
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over 150 and under 70 beats per min- 
ute; (d) arrhythmias; (e) hematocrit 
values below 25%; (f) markedly in- 
creased work of. respiration; (g) tle- 
creased ventilatory compliance; (A) 
increased pulmonary venous admix- 
ture (shunting); (i) increased ventila- 
tory dead space; and (j) increased 
plasma lactate levels and “excess lac- 
tate.” 

Several therapeutic principles are 
suggested by these data. At some 
time during the intraoperative. pe- 
riod, most of these patients had hy- 
povolemia, since blood transfusion 
often lagged behind the blood losses. 
This was not well documented by the 
blood volume determinations, because 
the latter were usually used after sev- 
eral transfusions to determine how 
many additional transfusions were 
required. Nevertheless, we reaffirm 
the well established principle that 
blood losses should be replaced 
promptly. Moreover, additional vol- 
ume may be needed to make up for 
the sequestration of blood volume and 
redistribution of blood flow in shock 
states.” Vigorous respiratory care, 
bicarbonate to maintain optimal pH 
values, cardiotonic agents, and ade- 
quate parenteral nutrition may be | 
useful in achieving the optimal physi- 
ologic goals of therapy. 
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For generations nature has provided man with remedies for his ills. 





DIRECTIONS FOR MIXING: 
Metamucil® powcer 


(brand of psyllium hydrophilic mucilloid) 
Supplied in 7-ounce and 14-ounce containers 
1. Add one rounded teaspoon/ul of 
Metamucil powder to an ordinary water glass 
of cool water, milk, fruit juice-or other liquid. 
2. Stir briskly until thoroughly mixed. 

3. Drink immediately. An additional glass 

of water is helpful. 

Each dose furnishes a negligible amount of 
sodium and about 14 calories. 





Nature still does. For hemorrhoids 
there is Plantago ovata, the psyllium 
plant. Millions know it by the trade 
- name Metamucil. A fine, natural 
- vegeiable mucilloid powder, with 
dextrose for quick dispersion, 
Metamucil is taken mixed with water, 
milk, fruit juice or other suitable 
‘liquid. Metamucil mixes easily with 
the intestinal contents. It absorbs and 























_ holds water to form a smooth, aoe Instant Mix Metamucil® 
; pliant bulk that gently stimulates Supplied in cartons of 16 and 38 

__ peristalsis and encourages strain- a mee single-dose packets sy 

g imi i i 1, Pour contents of one packet into a water 
„free elimination, an important glass and fill slowly with cou! water. 


-consideration in the treatment of 2. Drink immediately. An additional glass of 


. hemorrhoids. Unlike many laxatives M í ojl liquid is helpful, 
2 y + e amuc @@@ = Each dose furnishes about 8.25 Gm. of 


- Metamucil is nonirritating. sodium and about 3 calories. 


for the adjunctive Searle Laboratories 


: *Ařter Rudyard Kipling’s Our Fathers of Old. treatment of Division of G. D. Searle & Co., Chicaga 
hemorrhoids. O oa 
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High Potency Stress Formula Vitamins 








Each Tablet Contains: ce 

Vitamin B, (as Thiamine oo Vitamin C {as Sodium As orbate and 
Mononitrate)....... eer) 18mg (5MDR) Niacinamide Ascorbate) .. i ane 600 mg (20 MDR) 
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Vitamin B, (Pyridoxine Hydrochloride}. .. +. 55mg Ascorbate) o... l... Dea 100 mg (10 MDR) 

Vitamin B. (as present in = Vitamin E (as -Alpha 
concentrated extractives from { 
streptomyces fermentation) ...... 
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<- The efficacy and safety of peritoneal dialy- 
sis in the immediate postoperative period 
` Was evaluated by examining the course of 14 
patients who were dialyzed 16 times, 4 to 18 
days (mean 9 days) following major abdomi- 
nal surgery. All patients had abdominal 
drains in place. Seven had abdominal aortic 
‘grafts, five had generalized peritonitis, four 
had active gastrointestinal bleeding, and ten 
were hypotensive at the time of treatment. 
‘The procedure was effective in all patients 

with improvement in biochemical factors 
and in the symptoms of the uremic syn- 
drome. Serious complications (wound dehis- 
‘cence) were observed in association with di- 
alysis in only. one patient. Four patients 
recovered completely; although the remain- 
“ing ten died, in none was death due directly 
‘to uremia or one of its complications. 


pers dialysis is an effective, 
simple procedure for the treat- 
ment of acute renal failure, which can 
be used under most circumstances. 
It has ‘been suggested on theoretical 
grounds that peritoneal dialysis 
should not be performed soon after 
abdominal surgery or in the presence 
of diffuse or localized peritonitis be- 
cause of potential technical problems 
along with the increased risk of 
.wound. dehiscence or infection or 





Accepted for publication Dee 19, 1972. 

From the Department of Medicine and the Di- 
vision of Renal Diseases, Rhode Island Hospital, 
Providence. 

Reprint. requests: to Division of Rena! Dis- 

eases, Rhode Island Hospital, Providence, RI 
02908 (Dr: Chazan). 


Arch Surg/Vol 106, May 1978 


Peritoneal Dialysis for Acute Renal Failure 
After Major Abdominal Surgery 


Antonios H. Tzamaloukas, MD; Serafino Garella, MD; Joseph A. Chazen, MD, Providence, RI 


both.** However, since this has not 
been well-documented in the litera- 
ture, we evaluated the feasibility and 
efficacy of peritoneal dialysis for the 
treatment of rena! failure during the 
acute postoperative period in 14 pa- 
tients (16 dialyses were performed), 4 
to 18 days after major abdominal sur- 
gery. Although abdominal drains 
were in place in all patients, peri- 
toneal dialysis was technically un- 
complicated in 18 and therapeutically 
effective in all of the patients. Based 
on these observations, we conclude 
that peritoneal dialysis is an effective 
and relatively safe treatment for 
acute renal failure even in the imme- 
diate postoperative period. 


Methods 


During the period from October 1968 to 
February 1972, acute renal failure, severe 
enough to require dialysis, developed in 14 
patients in the immediate postoperative 
period. Since members of the Renal Ser- 
vice perform all peritoneal dialyses at the 
Rhode Island Hospital, this represents the 
total experienze at the hospital during this 
time. Indications for dialysis included 
symptoms of uremia (13 patients), hyper- 
kalemia (4 patients), and evidence of clini- 
cally symptematic fluid overload (8 pa- 
tients). Dialyses were performed 4 to 18 
days postoperatively (mean 9 days). All pa- 


tients had had major abdominal surgical. 


procedures, seven having had abdominal 


aortic aneurysm resection with graft in- 


sertion (Table 1). All patients had at least 





Table 1.—Sex, Age, and Type 
of Surgical Procedure i 





Women 
No. va : 3 
Age range, yr 40-78 56-78 
Mean, yr 64.7 627 






Surgical procedure 
Abdominal aortic 










graft 7 Ma 
Cholecystostomy fan 2 
Exploratory 

laparotomy 2 
Whipple procedure 1 
Peptic ulcer 






operation 














one abdominal drain in place, five had gen- 
eralized peritonitis, four had active gas- 
trointestinal bleeding, and ten were hypo- - 
tensive (systolic bleod pressure 100 mmo 
Hg) at the time of dialysis. 
Peritoneal dialysis was performed in the. 
usual manner with the use of a. MeGaw 
catheter. Whenever possible, the catheter: 
was placed in the midline, two finger- 
breadths below the umbilicus; however, on- 
nine océasions this was not: possible, be 
cause of either the location of the surgical 
incision or the position of abdominal 
drains, and it was necessary to place the 
catheter in other areas of the anterior ab- 
dominal wall. 
One or two liters of peritoneal dialysis 
solution (Dianea!) were used per exchange, 
and the fluid was allowed te remain in the 
abdominal cavity for approximately 30 
minutes. Dialyses were performed. for an 
average of 44 hours (range 18 to 72 ours) į 
with between 18 and 60 excha Š i 
accomplished during. this interval. Appro 










Peritoneal Dialysis/Tzamalou 





40,M 


3 
78,M 


59, M 


74.M 


7 
69, M 


8 
67,M 


9 
60, M 


Surgical 
Procedure 


Laparotomy, 
gastrostomy, 
colostomy for 
gastrointestinal 
bleeding 





Laparotomy for 
abdominal pain 
(acute hemor- 
rhagic 
pancreatitis) 


Complications 

Shock, 
peritonitis, 
gastrointes- 
tinal bleed- 
ing 


Abdominal dis- 
tention, 
shock, gas- 
trointestinal 
bleeding 


Repair of ruptured Hypotension, 


abdominal aortic 


aneurysm 


Repair of 
perforated 
duodenal ulcer 


Repair of ruptured 


abdominal aortic 


aneurysm 


Repair of ruptured 


abdominal aortic 


aneurysm 


severe 
respiratory 
failure 


Peritonitis, 
shock, 
and acute 
myocardial 
infarction 
with respira- 
tory failure 


Hypotension, 
respiratory 
failure, 
gastrointes- 
tinal 
bleeding 


Shock, respira- 


tory 
failure 


Whipple procedure Peritonitis, 


for adenocar- 
cinoma 

of the hepatic 
fiexure with 
duodenocolic 
fistula 


Laparotomy for 
abdominal pain 


gastrointes- 
tinal bleed- 
ing 


Hypotension, 
lactic 
acidosis 


Repair of ruptured- Jaundice, myo- 


abdominal aortic 


aneurysm 


cardial in- 


farction with” 


“multifocal — 
premature 
- ventricular 


: contractions, . 


-paralytic 
ileus 


opera- tion, 


tively hr 
5 40 
6 27 
5 4i 
9 18 
10 72 
18 66 
7 21 
9 48 
4 48 
9 48 


indications 

Twitching, 
disorien- 
tation 


Hyper- 
kalemia, 
stupor 


Lethargy, 
neuro- 
muscular 
irritability 


Lethargy, 
twitching 


Lethargy, 
hyper- 
kalemia 


Anasarca, 
lethargy, 
hyper- 
kalemia 


Lethargy, 
twitching 


Lethargy 


Twitching, 
confusion 


Comments 
During dialysis, gastrostomy, 
colostomy, and drains 
were present; a smali 
amount of drainage oc- 
curred around the gastros- 
tomy tube 


intraperitoneal bleeding and 
leakage of dialysis fluid 
through drains occurred 
during dialysis; after 36 
hours, wound dehiscence 
occurred; hyperkalemia 
was not corrected 


A drain was in place; the 
first dialysis was compli- 
cated by fluid retention and 
dissection into the 
scrotum; the second 
dialysis was uneventful 


Dialysis performed with 
three abdominal drains 
and gastrostomy tube in 
place; leakage of fluid 
through the drains oc- 
curred, although only 1 
liter of dialysate was 
used per exchange 


Dialysis performed with 
two drains in place; 
fluid retention of ap- 
proximately 3 liters and 
dissection into the 
scrotum occurred 


Dialysis performed with a 
drain in place 


Dialysis performed with 
gastrostomy, colostomy, 
and two drains in place; 
there was some drainage 
through the tubes during 
the dialysis; this was re- 
duced with postural 
change 

Dialysis uneventful; acidosis 
was corrected during the 
procedure 


Gastrostomy tube was pres- 
ent during the dialysis; 
retention of approximately 
2 liters of fluid and dis- 
section into the scrotum 
occurred 


Course | . 
Patient recovered com: 
pletely and was dis- 
charged 2 mo later. 





Patient had a cardiac 
arrest and died on the 
tenth day; necropsy 
revealed acute 
tubular necrosis 


Patient had continued 
severe hypoxemia and.. 
developed a cardio- 
respiratory arrest on 
the tenth postoperative 
day; necropsy revealed 
acute tubular necrosis 
and several small 
cortical infarcts 


Serum creatinine level re- 
turned to normal; patient 
died 2 mo later with 
persistent intra-abdominal 
sepsis; no necropsy was- 
performed i 


Patient died on the 29th 
postoperative day with 
a serum creatinine level 
of approximately 11 mg/. 
100 ml, which had been — 
stable for several days; 
necropsy was not 
performed 

By the 24th exchange, K 
level had fallen to 4.4 
mEq/liter; at this time, 
procedure was discon- 
tinued because of 
intractable shock; patient 
died 6 hr later; necropsy 
revealed patchy cortical 
necrosis 

Serum creatinine level re- 
turned to normal; patient 
was discharged on the 
75th postoperative day; 
he was well 8 mo later 


Urinary output increased = 
on the eighth postopera- 
tive day; serum creati- 
nine level: remained at 
10 mg/100 mI until the 
tenth postoperative day, 
when the patient died 
suddenly; necropsy re- 
vealed acute tubular 
necrosis 





Increasing abdominal dis- 
tention led to dehis- 
cence of the wound on 
the 14th postoperative 
day, 5 days after the dis- 
continuation of dialysis; 
on the following day, 
ventricular fibrillation 
and death occurred; 
necropsy revealed acute. 
tubular necrosis 








Surgical 
Procedure Complications tively hr Indications Comments Course 

Elective repair Jaundice 7 52  Twitching, Gastrostomy and T tube Sudden shock at anc of 

of abdominai stupor present during dialysis dialysis led to death 2 

aortic aneurysm, hr later; necropsy re- 

- “appendectomy, vealed ruptured 
cholecystostomy, thoracic aorta with 
common bile hemothorax on the teft 
duct exploration and acute tubular 

: necrosis 

Laparotomy for Peritonitis, 8 40 Coma, fluc Cholecystostomy anda drain. Renal function improved 
abdominal pain shock overloac were in place; there was in spite of evidence of 
(gangrenous with cor- leakage of fluid through continued seps s; mas- 
gallbladder) gestive the cholecystostomy tube sive gastrointestinal 

heart during the last several bleed occurred leading 
failure exchanges to death on the 43rd 
postoperative day; 
necropsy revealed bilat- 
eral pyelonephritis and 
right papillary necrosis 
Laparotomy for Peritonitis, 7 27 Stupor Cholecystostomy and drain Renal function improved, 
abdominal pain hypotension were in place; there was and the patient was 
(gangrenous leakage of dialysis fluid discharged on the 5ist 
gallbladder) around the cholecys- postoperative day with 
tostomy tube a normal serum creati- 
nine level: sik months 
later, cholecystectomy 
was performed; at this 
time the serum 
creatinine level was 

1mg/100 mi 

|3 Repair of ruptured Hypotension at 14 38 Hyper Dialysis was performed un. Patient developed a left 

p72, M abdominal aortic time of sur- kalamia eventfully with gas- cerebrovascular accident 



































































aneurysm gery followed trostomy and a drain followed by cardiac arrest 

by acute in place and death on the 17th 
myocardial postoperative day; ne- 
infarction cropsy rewealed changes 
and severe consistent with acute 
respiratory tubular necrosis 
failure 

14 Elective repair None 14 55 Lethargy, Dialysis performed with Patient recovered and 





56,M of abdominal adema one drain in place was discharged on the 
aortic aneurysm 54th postoperative day 

with a serum creatinine 

level of 1.1 mg/100 mi 














Fig 2.—Before and after dialysis serum potassium and total CO, 
concentrations. Note that in three of four patients with hyper- 
kalemia serum K returned to normal range by end of dialysis, Total 

Fig 1.—Before and after dialysis BUN and serum creatinine levels. CO, concentration returned to normal in both patients with marked . 











Note that BUN and serum creatinine levels fell in every case. predialysis metabolic acidosis (total CO, 14 and 9 millimols liter). 
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priate laboratory studies were obtained at 
frequent intervals during the procedure. 


Results 


Technical Complications During Di- 
alysis.—-A detailed description of the 
individual patients is provided in 
Table 2. Inadequate drainage through 
the peritoneal catheter occurred four 
times, and it was necessary to insert 
a second catheter on each of these oc- 
casions. Three patients, all of whom 
had had repair of a ruptured aortic 
aneurysm, developed progressive 
scrotal swelling during the dialysis. 
Leakage of the dialysate around the 
peritoneal catheter or through one of 
© the drains occurred in six cases, and 
in one patient the dialysate became 
transiently bloody. 
_ Patient 2 (Table 2) had severe pan- 
creatitis associated with marked ileus 
_ and abdominal distention before the 
dialysis was performed; wound dehis- 
~eence developed during the dialysis 
“© despite the use of only 1 liter of fluid 
-per exchange. The dehiscence was re- 
paired, and subsequently, it was nec- 
essary to perform hemodialysis. Pa- 
tient 9 (Table 2) had marked ileus 
following abdominal aortic aneurysm 
repair; wound dehiscence occurred 14 
days after surgery, five days after di- 
alysis had been discontinued. It seems 
unlikely that the dialysis contributed 
significantly to this wound separa- 
tion. 

Bowel or bladder perforation, ma- 
jor vascular disruption, or dis- 
semination of sepsis, either within 
© the abdominal cavity or systemically, 
` were not observed in any patient. The 
technical complications associated 
with dialysis were wound dehiscence 
¿in one patient; positive culture of 
dialysate with preexisting peritonitis 
-in five; positive culture of dialysate 
without. signs of peritonitis in three; 
intraperitoneal bleeding in one; fluid 
retention in three; and leakage 
around drains and/or peritoneal cath- 
eter in six. The five patients with pos- 
itive cultures. of the dialysate had 


Signs and symptoms of peritonitis 
` prior to the onset of dialysis, and the | 


procedure did not appear. to worsen 
the infection; the remaining three de- 
veloped positive cultures during the 
procedure, but no untoward effects 
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were nated, except for some abdomi- 
nal tencerness that persisted 24 to 48 
hours after the dialysis was discontin- 
ued. 

Biochemical Changes.—As can be 
seen in Fig 1, blood urea nitrogen 
(BUN) and creatinine levels fell in ev- 
ery instance. Mean changes were 
from 200 + 66 to 106 + 42 mg/100 ml 
and from 14.3 + 4 to 9.1 + 3.6 mg/100 
ml, respectively. As can be seen in 
Fig 2, elevated serum potassium and 
depressed total CO, levels returned 
toward normal. The mean serum po- 
tassium concentration fell from 5.0 + 
0.7 to 4.2 = 0.7 mEq/liter, and the 
mean total €O, level rose from 22 + 6 
to 28 + 5 millimols/liter. Peritoneal 
dialysis was ineffective in correcting 
the hyperkalemia (6.2 mEq/liter) and 
depressed C@, (16 millimols/liter) in 
only one patient (patient 2, Table 2). 

Clinical Course.—Four patients sur- 
vived and lef: the hospital with evi- 
dence of virtually normal renal func- 
tion as measured by serum creatinine 
level. Of the remaining ten patients, 
two died late in the course of their 
disease from a complication of the un- 
derlying process with normal serum 
creatinine levels, two others died dur- 
ing the diuretic phase of acute tubu- 
lar necrosis fram cardiac complica- 
tions. Six patients died early in the 
postoperative period without evi- 
dence of improvement in their renal 
function. It shouid be noted that five 
of these patients had surgery for a 
ruptured abdominal aortic aneurysm. 
Of the ten patients who died, ne- 
cropsy was obtained in eight. The 
pathologic diagnosis was patchy cor- 
tical necrosis in cne, pyelonephritis 
with papillary neerosis in another, 
and acute tubular aecrosis in the re- 
maining six. The ciagnosis of acute 
tubular necrosis was made on clinical 
grounds in the four patients who re- 
covered and in the «wo patients who 
died, but in whom 10 necropsy was 
performed. 


Comment 


Peritoneal dialysis is the most com- 
monly employed medality for the 
treatment of the symptoms and signs 
of uremia resulting from acute renal 


< failure When dialysis is necessary 


in the immediate postoperative pe- 


riod, however, it has been suggested 
that peritoneal dialysis should not be 
undertaken because of potential 
wound dehiscence and increased ri8k 
of peritonitis.** Additional -relative 
contraindications that may be en- 
countered include burns or sepsis of 
the anterior abdominal wall and pre- 
existing pulmonary disease, since res- 
piratory function may be further 
compromised as a result of the in- 
creased intra-abdominal pressure due 
to the presence of dialysate. It would 
follow that hemodialysis should be 
considered the procedure of choice un- 
der these circumstances, although 
other considerations indicate that he- 
modialysis is associated with its own 
disadvantages. Hemodialysis is tech- 
nically more complicated; it requires 
anticoagulation, which even when 
done regionally may be dangerous in 
patients who are actively bleeding or 
who are predisposed to develop bleed- 
ing; finally, since high blood flows are 
necessary for adequate hemodialysis, 
its effectiveness would be expected to 
be greatly diminished in patients who 
are hypotensive or in overt shock. 
Peritoneal dialysis, by contrast, does _ 
not require anticoagulation and has 
been shown to be effective in hypo- 
tensive states." 

On the basis of the preceding con- 
siderations and the complexities of 
the patients in the immediate postop- 
erative period, there appears to. be no 
a priori reason to prefer either thera- 
peutic modality for the treatment of 
the uremic syndrome resulting from 
acute renal failure in this setting. 
Therefore, we felt it was justifiable to 
perform peritoneal dialysis under 
these circumstances. The present re- 
port confirms that peritoneal dialysis 
proved to be both feasible and techni- 
cally satisfactory in 13 of the 14 pa- 
tients in whom it was carried out, de- 
spite the recent abdominal surgery, 
the presence of. abdominal drains, 
and, in some cases, peritonitis. Par- 
enthetically, it should be noted that. 
peritoneal lavage has been advocated. 
in the treatment of peritonitis." 
Moreover, it is of interest that:in 11- 
of our patients (Table 2), four of 
whom had gastrointestinal bleeding 
and ten of whom. were hypotensive 
(three had both hypotension and gas- 
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"would } 


Technical complications associated 


with peritoneal dialysis were rela- 


tively minor, except in the one pa- 
tient. with marked abdominal dis- 
tention who developed wound 
dehiscence. 

Other complications that should be 
kept in mind when employing peri- 
toneal dialysis in the immediate post- 
operative period include the poten- 
tially large protein losses that may 
occur when dialysis is performed in 
the presence of an inflamed peri- 
toneal cavity, and the potential diffi- 
culty in maintaining accurate fluid 
balance in the presence of leakage 
© from drains and incisions. Although 
“no measurements of protein losses 
were obtained, no clinical effects of 
protein loss were observed, possibly 
because of the brief duration of the 
clinical course in our patients. The 
maintenance of adequate fluid bal- 
«ance was facilitated by dialyzing the 
patients on a bed scale whenever pos- 
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sible, and by monitoring, in all cases, 
central venous pressure, blood pres- 
sure, and pulse rate as indicators of 
the adequacy of circulatory volume. 

Effectiveness of the procedure was 
demonstrated by improvement in 
clinical status, reduction af edema in 
patients with fluid overlcad, and im- 
provement in biochemical factors 
(Fig 1 and 2). 

Based on. these observations, it 
would appear, as has been suggested 
by others,'* that peritoneal dialysis 
should be considered as a good al- 
ternative to hemodialysis for patients 
who develop severe, acute renal fail- 
ure in the immediate postoperative 
period. In fact, theoretical consid- 
erations suggest that peritoneal dial- 
ysis may even be the preferred mode 
of treatment in the presence of active 
or potential bleeding, anc of hypoten- 
sion. On the other hand, although in 
our experience over the past several 
years we have been able to perform 
peritoneal dialysis in every patient 
who needed dialysis, iz is probable 
that this procedure may occasionally 
prove to be ineffective, rot technically 


feasible, or contraindicated by the 
presence of localized periton tis Un- 
der such circumstances, hemodialysis 
should, of course, be utilized. 
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Unusual Gallstone Disease 


Jona Manny, MD; Yizhar Floman, MD; Amnon Licht, MD; 
and Edmond M. Luttwak, MD, Jerusalem, Israel 


Four cases presented unusual clinical 
manifestations due to biliary stone disease. 
Hepatomegaly and splenomegaly, weight loss, 
and fever, accompanied by hepatocellular 
damage were the presenting manifestations 
in all of the cases. There was a lack of typical 
symptomatology of gallstone disease in the 
history of the patients, though in every case, 
operation proved the presence of long-stand- 
ing biliary tract abnormality. Malignancy or 
hepatitis were considered in the initial diag- 
nosis in all of the cases. Liver function tests, 
scanning, and needle biopsy of the liver were 
of little diagnostic value in establishing ex- 
trahepatic biliary obstruction. The definitive 
value of transhepatic cholangiography in 
doubtful cases of hepatobiliary disease is 
emphasized. This procedure should be con- 
sidered at a much earlier stage of the dis- 
ease. 


he differential diagnosis between 

surgical and medical jaundice is 
sometimes one of the most serious 
diagnostic problems in clinical medi- 
cine.! Surgery on patients suffering 
from hepatocellular damage may lead 
to hepatic decompensation. On the 
other hand, prolonged obstruction of 
the extrahepatic bile ducts, if not re- 
lieved by surgery, will result in pres- 
sure atrophy, accompanied by ascend- 
ing cholangitis with the formation of 
liver abscesses, terminating in biliary 
cirrhosis.’ A careful evaluation of 
the history, findings from physical ex- 
amination, liver function test data, 
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together with x-ray examinations of 
the biliary system and upper gastro- 
intestinal tract series, will yield a 
correct diagnosis in a high percentage 
of cases. However, there are clinical’ 


syndromes where the history is nota. - 


typical one, the physical examination 
is inconclusive, and: liver function 
tests show signs of both hepatocellu- 
lar damage and of obstruction. t+? 
The presence of jaundice, of course, 
makes it impossible to visualize the 
biliary system with oral or intra- 
venous cholangiography. In these. 


cases, the physician uses other, more 
sophisticated diagnostic tools, suchas 
liver sean, needle biopsy of the liver, 
and percutaneous transhepatic cho- ` 


langiography.*” 

Four atypical cases of choledocholi- 
thiasis are presented in which, al- 
though all of the above mentioned 
diagnostic tools were used, some of 
the results were not interpreted prop- 
erly, thus delaying the correct diag- 
nosis and operation. 


Report of Cases 


Case 1—A 52-year-old man was: ad- 


mitted to the Department of Internal Med- © 4 


icine because of weight loss; weakness, 
pruritus, and attacks of high fever. Two 
years prior to this admission, the patient 


had begun to suffer from pruritus thathad 


not responded to symptomatic therapy. Six 


months later, the patient was hospitalized: 


elsewhere because of upper gastrointesti- 
nal tract hemorrhage. Laboratory. exami- 
nations done there revealed high blood glu- 
cose level, as well as high levels of serum 
glutamic oxaloacetic transaminase (SGOT) 
and alkaline phosphatase. Upper gastroin- 
testinal tract x-ray examination revealed a 
deformed duodenal bulb.: Ulcer diet and 
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-antacids were recommended. The patient 
continued to suffer from pruritus, and later 
on, bouts of high fever, up to 40 C (104 F) 
appeared. There were no chills. Each at- 

“tack lasted 24 to 48 hours. During this pe- 
riod, the patient lost 8 kg (19.8 Ib). There 
was no history of abdominal pain or jaun- 
dice. 

Physical examination revealed a lean pa- 
tient. A hard mass, 4 cm in diameter, 
which was not tender and moved with res- 
piration, was palpated in the right hypo- 
chondriam. Signs of skin itching were no- 
ticed, `: 

Results of laboratory examinations were 
as follows: urinalysis, 8+ glucose, 1+ ace- 
tone, and increased urobilinogen. Erythro- 
cyte sedimentation rate (ESR) was 30 mm 
in the first hour. Hemogram, urea, and 
electrolyte levels were normal. Other labo- 
ratory levels were as follows: fasting blood 
glucose, 300 mg/100 ml; total proteins, 8 
gm/100 ml; albumin/globulin (A/G) ratio, 
1:1; bilirubin, 1 mg/100 ml; alkaline 
phosphatase, 1,300 international units 
(IU); SGOT, 135 IU; serum glutamic pyru- 
vie transaminase (SGPT), 33 IU; vitamin 
B,., 1;600ue¢/100 ml; Australia antigen and 
Weinberg test were negative. X-ray films 
of the upper gastrointestinal tract re- 
vealed a deformed duodenal bulb. X-ray 
studies of the gallbladder with iopanoic 
acid and iodipamide meglumin injection 
showed ne visualization of the gallbladder 
or of the biliary ducts. A partially calcified 
round shadow was found at the region of 
the liver (Fig 1). 

On. the presumptive diagnosis of a 
space-occupying lesion of the liver, surgi- 
cal exploration was performed. At oper- 
ation, the liver was found to be moderately 
enlarged. There was a large inflammatory 
mass that bled easily and made the dis- 
“section of the hepatoduodenal ligament 
hazardous and difficult. The common bile 
duet was markedly dilated, and at chole- 
dochotomy, a large choledochoduodenal fis- 
tula, obstructed by an impacted stone 4 cm 
in diameter, was found. Another fistula 
was.found between the common duct and 
the gallbiadder. The gallbladder was con- 
tracted and without stones. The defect in 
the duodenum was closed in two layers, 
choleeystectomy performed, and a T-tube 
left in the common duct. Operative liver 
biopsy revealed acute and chronic cho- 
langiohepatitis. 

The postoperative course was compli- 
cated by wound infection. The patient left 
the hospital in a good general condition. 
The.alkaline phosphatase levels remained 
high 206 to 1,200 IU for three weeks), 
thoagh the patient was absolutely symp- 
tomless. 

The long-standing pruritus and up- 
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per gastrointestinal tract hemor- 
rhage were probably due to partial 
obstruction and fistulization of the 
common duct into the duedenum by 
the large stone. It is worthwhile not- 
ing that the serum bilirubin level re- 
mained normal despite the ascending 
cholangiohepatitis, which manifested 
itself in spikes of fever and a marked, 
long-standing rise of tke alkaline 
phosphatase level. 

Case 2.-A 73-year-old man was hospi- 
talized in the Department of internal Med- 
icine in December 1970 because of jaun- 
dice, fatigue, and diffuse abdominal pain. 
During the three months preceding his 
hospitalization, he had lost 10 kg (22 lb). He 
had not had any fever during this period. 

Physical examination on admission re- 
vealed slight jaundice of the skin and 





Fig 1.—Plain x-ray film of right hypochon- 
drium revealing partially calcified shadow at 
region of liver (case 1). 


Fig 2.—Intravenous cholangiography 
showing marked dilation of intrahepatic bile 
ducts. Gallbladder and common bile duct 
are not visualized (case 2). 








conjuctivas. The pulse rate was 80 beats 
per minute with few premature beats. The 
liver and the spleen were palpated 2 em be- 
low the costal margins. 

Results of laboratory examination re- 
vealed bilirubin and increased arobilino- 
gen in the urine. Laboratory values were: 
as follows: total serum bilirubin, 13.6 
mg/100 ml; direct bilirubin, 6 me/100 ml; 
cholesterol, normal; total serum protein, 6 
gm/100 ml; albumin, 2.5 gm/100 ml; alka- 
line phosphatase, 100 IU; SGOT, 70 IU; 
SGPT, 16 IU; vitamin B,,, diastase, and 
electrolyte levels normal. A stool specimen 


showed 4+ occult blood. Chest x-ray film - 


was normal. X-ray examinations of upper 
and lower gastrointestinal tracts revealed 
no abnormality. Liver scan with Gold Au 
198 showed a slightly enlarged liver. The 
bilirubin level reached 23.4 mg/100 ml at 
the end of the first week of hospitalization, 
without a parallel increase of the transam- 
inase, There was neither fever nor pain, 
but the patient was extremely weak, stu- 
porous, and hypotensive. Therefore, treat- 
ment with intravenously administered hy- 
drocortisone, 400 mg/day, was started. 
During the next two weeks, the bilirubin 
level dropped to 5.3 mg/100 ml. Needle 
biopsy of the liver revealed bile duct dila- 
tion, with stasis and bile plugs, Immedi- 
ately after the biopsy, severe pain ap- 
peared in the right upper part of the 
abdomen which radiated to the back and to 
the right shoulder with signs of peritoneal 
irritation that subsided 24 hours later, 
Intravenous cholangiography, performed 
when the bilirubin level was 1.9 mg/100 ml, 
did not visualize the bile duct system. The 
patient was discharged from the Depart- 
ment of Medicine with stercid mainte- 
nance dose of 10 mg prednisone. Two 
weeks later, he was readmitted because of < 
severe back pain and 39 C (102.2 F) fever 
accompanied by chills. 

Laboratory examinations revealed the 
following levels: total bilirubin, 3.6 mg/100 
ml; direct bilirubin, 1.9 mg/100 ml; SGOT, 
108 IU; SGPT, 54 IU; alkaline phosphatase, 
165 IU. Blood culture yielded ‘ate growth 
of Klebsiella organisms. Repeated liver 
scan showed an increase in liver size. 
Chest x-ray film showed a round shadow 5 
em in diameter in the upper part of the 
right lower lobe. Intravenous cholangio- 
graphy demonstrated dilated ntrahepatie 
bile ducts, but the gallbladder and common 
duct were not visualized (Fig 2). The ste- 
roid dosage was increased ard antibiotic 
treatment was started. Following this, the 
patient’s temperature came down to nor- 
mal, and the bilirubin level dropped to L9 ~ 
mg/100 ml. Bronchoscopy revealed normal 
carina and main bronchi. No tumor cells 
were found in sputum examinations. The 
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‘patient was discharged again, with main- 
tenance therapy of 5 mg prednisone and 
“1.5 gm anhydrous ampicillin. Results of all 
diver function tests were normal at that 
time. The marked dilation of the intra- 
hepatic bile duct seen in the cholangiogram 
: and the massive findings in the right lung, 
in the presence of progressive weakness 
and weight loss, raised the suspicion of 
‘malignant disease. Thus, the patient was 
followed up in the outpatient clinic. 
Three weeks later, the patient was ad- 
mitted for the third time because of right 
_ upper quadrant pain, chills, and 39 C (102.2 


F) fever. Physical examination revealed 
tenderness in the right hypochondrium 
with no peritoneal irritation. 

Laboratory. examinations showed the 
following levels: leukocytes, 12,000/cu mm; 
bilirubin, 3:5 mg/100 ml; and alkaline 
phosphatase, 150 IU. Cholesterol and 
transaminase levels were normal. Blood 
culture yielded growth of Klebsiella orga- 
nisms with an antibiogram similar to the 
previous one. Chext x-ray film again 
showed the same large shadow in the right 
lung. Results of pulmonary function tests 
were normal. Because of the recurrence of 


Fig 3.—Laboratory data and courses of therapy in case 3. Note initial drop of bilirubin, al- 
kaline phosphatase and SGOT levels, followed by marked rise during steroid therapy. 
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high fever under continuous antibiotic 
therapy, with typical bouts of ascending 
cholangitis, exploratory laparotomy was 
performed. At operation, the common duct 
was dilated to 3 em in diameter, and at 
choledochotomy, a large stone was found. 
An operative cholangiogram following the 
removal of the stone showed normal pas- 
sage to the duodenum without evidence of 
filling defects. The gallbladder was found 
to be contracted and edematous, without 
stones. Cholecystectomy was performed 
and a T-tube was left in the common duct. 
The postoperative course was uneventful. 
The patient was discharged in a good gen- 
eral condition. He has been well during the 
eight months of follow-up. 

This patient had no previous his- 
tory of gallbladder disease. Weakness, 
weight loss, vague abdominal pains, 
and jaundice could have been attrib- 
uted to any systemic disease involv- 
ing the liver. In fact, widespread ma- 
lignant disease was suspected and 
steroid therapy was instituted. Signs 
of ascending cholangitis appeared at 
a later stage. In view of the repeated 
attacks of chills and fever with Kleb- 
siella bacteremia, and despite the 
massive pulmonary findings, it was 
decided to operate. Exploratory lap- 
arotomy revealed a large common 


duct stone with partial obstruction. 
The patient had a smooth recovery — 


following surgery. 

CASE 3.—A 36-year-old woman was ad- 
mitted to the Department of Internal Med- 
icine in February 1971 because of epigas- 
tric pain and jaundice. Six months prior to 
admission, she started to suffer from epi- 
gastric pain that irradiated to the back 
and shoulders. Stool examinations per- 
formed during an episode of diarrhea re- 
vealed Giardia lamblia cysts for which the 
patient was treated with metronidazole . 
(Flagyl). She continued to suffer from epi- 
gastric pain and received various medica- 
tions, some of them known to be hepatoto- 
xic. During this period, the patient lost 3 
kg (6.6 Ib). A series of films. of the upper 
gastrointestinal tract were normal. 

Four days before. her admission, there 
had been a severe: attack of epigastric 
pain, followed by nausea, vomiting, and 
pruritus. Later on, the urine turned dark, 
and the patient became jaundiced. 

On admission, jaundice was noticed ‘in 
the conjunctivas and skin. There was~a 
marked tenderness on deep palpation ‘at 
the epigastric area. The liver was palpated 
4 em under the costal margin and was ten- 
der. The spleen was palpated 1 em below 
the costal margin. 
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Laboratory findings revealed the follow- 
ing: urinalysis, increased urobilinogen; bil- 
irubin, 2+; hemogram, normal; urea, glu- 
eoge, electrolytes, diastase, cholesterol, 
~c albumin, globulin, and calcium phosphorous, 
ali within normal limits; bilirubin, 7.3 
mg/100 ml; direct bilirubin, 2.1 mg/100 ml; 
alkaline phosphatase, 500 IU; SGOT, 680 IU; 
SGPT, 120 IU (Fig 3); prothrombin time, 
50%; serum vitamin B,» 1,200nug/ml; and 
Australia antigen, negative. Chest x-ray 
examination and a repeated series of films 
of the upper gastrointestinal tract were 
normal. 

No galcifications were seen in the liver 
region. Liver scan with Au showed dif- 
fuse filling defects in a normal-sized liver. 
Needle biopsy revealed normal hepatic ar- 
chitecture; the liver cells were loaded with 
bile pigments, with areas of necrosis. 
There were no typical signs of viral hepati- 
tis or of extrahepatic-biliary obstruction. 

On the presumptive diagnosis of hepa- 
totoxie jaundice caused by drugs, treat- 
ment with 30 mg prednisone per day was 
given. A temporary drop of bilirubin, 
SGOT, and alkaline phosphatase levels was 
noticed, but six days later, the bilirubin 
level started to rise again. After three 
weeks of prednisone therapy, the bilirubin 
level rose to 17.2 mg/100 ml; the alkaline 
phosphatase was found to be 570 IU, and 
the SGOT, 200 IU. 

In view of the failure of the conservative 
treatment, surgical consultation was re- 
quested, A transhepatic percutaneous cho- 
langiography was performed on the 43rd 
day after admission to rule out extrahepa- 
tie biliary obstruction. A markedly dilated 
common bile duct was demonstrated (2 cm 
in diameter) ending in a concave sharp line 
with no passage of the contrast material to 
the duodenum (Fig 4). The intrahepatic 
ducts were also dilated. The gallbladder 
was visualized with no filling defects. 

The patient was immediately operated 
on with the diagnosis of extrahepatic bili- 
ary obstruction. At exploration, the liver 
was enlarged and showed greenish dis- 
coloration. The gallbladder was distended 
and without stones. The common duct was 
dilated and, at choledochotomy, a stone 1.5 
em in diameter was extracted from the 
distal end of the common duct. An addi- 
tional stone was found in the right hepatic 
duet. Cholecystectomy was performed and 
a T-tube was left in the common bile duct. 
Operative cholangiogram showed normal 
passage of the contrast material to the 
duodenum, with no filling defects. The 
postoperative course was uneventful, and 
the patient left the hospital ten days after 
surgery. At that time, the bilirubin, SGOT, 
and alkaline phosphatase levels returned 
to normal. 
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This case demonstrates the diffi- 
culty in diagnosis in a prolonged 
course of choledocholithiasis. No x-ray 
examination of the gallbladder was 
taken before jaundice appeared. In- 
stead, various drugs were adminis- 
tered, raising the possibility of toxic 
hepatitis. The liver biopsy was in- 
conclusive. No response zo steroid 
therapy was noted. Percutaneous 
transhepatic cholangiography demon- 
strated the underlying abnormality, 
and following operation, the hepatic 
function returned to normal. 


Case 4.—A 65-year-old woman was hos- 
pitalized in the Department of Internal 
Medicine because of jaundice, accom- 
panied by chills and high fever. Because of 
similar complaints, she had been hospi- 
talized twice in another hospital during the 
previous eight months. Her illness started 
suddenly, without any previous history of 
disease. During this period of eight 
months, she lost 20 kg (44.1 lt). There was 
no history of nausea, vomiting, or pain 
during her illness. Physical examination 
revealed an obese, pale women, with mild 
jaundice of the skin and conjunctivas. 
There was tenderness in the right hypo- 
chondrium at palpation. The liver was en- 
larged 14 cm below the costal margin, and 
was hard at palpation, with an irregular 
edge. The spleen was palpated 12 cm below 
the costal margin and was hard. 

Laboratory examinations revealed the 
following levels: increased urobilinogen in 
the urine; hemoglobin, 9.6 gm/100 ml; he- 
matocrit, 29%; white blood eell and differ- 
ential cell counts, normal. The ESR was 


Fig 4.—Percutaneous tramshepatic cho- 
langiography showing markedly dilated 
common bile duct ending in concave sharp 
line with no passage of contrast material to 
duodenum (case 3). 





145 mm in the first hour (Westergren). 
Blood urea nitrogen, glucose, and electro- 
lyte levels were in the normal range. Albu- 
min level was 2.4 gm/100 ml; globulin, 5.2 
gm/100 ml; total bilirubin, 3.0 mg/100 ml, 
direct bilirubin, 1.3 mg/100 mi; alkaline 
phosphatase, 1,150 IU; SGOT, 115 IU; 
SGPT, 22 IU (Fig 5). The diastase, vitamin 
B,., folie acid, and serum iron levels were 
normal. Results of Rose-Waaler test, latex 
fixation, Coombs’ test, and Weinberg’s test 
were all negative. Numerous blooc cultures 
were sterile. Liver sean with “Aa showed 
a markedly enlarged liver, with diffuse fill- 
ing defects 1 to 1.5 em in diameter. X-ray 
examination of the upper gastrointestinal 
tract revealed small esophagea! varices. 
Intravenous cholangiography did not dem- 
onstrate the gallbladder or the kile ducts. 
Needle biopsy of the liver showed in- 
flammatory infiltrates in the portal spaces 
consisting of lymphocytes, granulocytes, 
histiocytes, and some eosinophils. Bile 
ductuli proliferation was noticed as well. 
The biopsy was interpreted as compatible 
with partial obstruction of the bile ducts, 
although chronic active hepatitis could not 
be excluded. 

During the first 20 days of hospitaliza- 
tion in the Department of Internal Medi- 
cine, five spikes of fever accompanied by 
chills were recorded (Fig 5). Antibiotic 
therapy was without any effect. Although 
the bilirubin level dropped to L6 mg/100 
ml, the alkaline phosphatase levels re- 
mained high. 

The diagnosis during this period was 
that of chronic parenchymatous liver dis- 
ease, and possible malignant disease with 
metastatic spread. However, the history of 
chills and fever impressed the consultant 
surgeon, who advised that a percutaneous 
transhepatic cholangiography should be 
performed, although this was somewhat 
contraindicated in the presence of ascend- 
ing cholangitis. 

X-ray films revealed a dilated common 
bile duct with a large filling defect in its 
distal part (Fig 6). The gallbladder was not 
visualized. After this examination, chills 
and a slight drop in blood pressure were 
noted, and immediate surgery was decided 
on. At laparotomy, a hard liver with large 
nodules and green discoloration was found. 
The gallbladder was distended with signs 
of acute and chronic inflammation and con- 
tained pus. Cholecystectomy was per- 
formed, and a stone obstructing the cys- 
tic duct was found. On choledachotomy, a 
large stone was extracted from the distal 
part of the duct. A T-tube drain was left in 
place, and a liver biopsy was taken. Post- 
operative course was complicated by tran- 
sient renal failure, probably due to co- 
listimethate sodium treatment, The liver 
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biopsy showed a histologic picture similar 

to the previous one, although more fibrosis 
of the portal spaces was noted. The bili- 
rubin and alkaline phosphatase levels 
gradually dropped, and the temperature 
came down to normal. 


This patient demonstrated the 
combination of long-standing biliary 
obstruction by stones, complicated by 
liver parenchymatous disease with 
secondary biliary cirrhosis and signs 
of portal hypertension. The patient 
had suffered from ascending cholan- 
gitis for eight months. No x-ray ex- 
` aminations of the biliary tract were 


performed during her two previous 
hospitalizations. The excessive hepa- 
tosplenomegaly accompanied by ane- 
mia, accelerated ESR, hypoalbumi- 
nemia, and the findings of the needle 
biopsy of the liver gave rise to the 
suspicion of chronic active hepatitis. 
Only the history of chills and fever 
raised the suspicion of gallstone dis- 
ease, and led to the performance of 
transhepatic cholangiography and to 
the correct diagnosis. 


Comment 


The four cases reported in this pa- 


Fig 5.—Clinical.and laboratory data of case 4. The persistence of disturbed A/G ratio and 
“high alkaline phosphatase levels after operation were due to cirrhosis. 
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per represent a variety of ways in 
which the syndrome of biliary lithi- 
asis may manifest itself. The bizarre 
symptomatology probably was the re- 
sult of complications that developed 
in long-standing asymptomatic bili- 
ary tract disease. Hepatomegaly or 
hepatosplenomegaly with signs of hep- 
atocellular damage were the common 
finding in all of these cases (Table). 
Abdominal pain was present in two 
cases. It was of a vague nature, and 
was atypical of gallstone disease. The 
pain caused by extrahepatic biliary 
obstruction usually precedes the ap- 
pearance of jaundice, and is a colicky 


one. In most cases, the intensity of = 


the pain is a function of the progres- 
sion of obstruction. The accom- 
panying inflammatory process is an- 
other cause of the pain.’ It is- 
transmitted through the 


peritoneum. The pain ensuing 
through this pathway is constant. 


Fever was present in all of the 


cases. Patients 2 and 4 showed signs” 
of septicemia with high fever and 
chills. In both, positive blood cultures 
were obtained. Both had a short pe- 


riod of drop in blood pressure. Patient : 


2 developed septic shock due to Kieb o 
siella infection. S 
The secondary inflammatory pro- 


cess plays a most important role in 


extrahepatic biliary obstruction. It 
may be localized at the site of the ob- 
struction, or it may spread in a form 
of ascending cholangitis, with result- 
ant severe liver cell damage, some- 
times leading to septicemia and even- 
tual septic shock. 


Mild to severe jaundice was present 
in three of the four cases. The nature _ 
of the jaundice was not clear since ito 


was accompanied by disturbed liver — 
function tests. 
Two patients suffered from itebing: noe 


It is worthwhile noting that the pà | 
tient who had never had jaundice had __ 
suffered from severe itching during a 


period of two years (case 1). This pa- 


tient developed one of the rare com- __ 
plications of gallstone disease.’ In _ 


contrast to fistula between the gall- 
bladder and the duodenum, choledocho- 
duodenal fistula due to perforation of 
a stone are extremely rare“? Ac- 
cording to Hoppenstein et al," only 68 
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cases of choledochoduodenal fistula 
have been reported in the American 
literature until 1968. Eighty percent 
_of*these were due to the perforation 
of duedenal ulcers into the common 
duct, without evidence of gallstones. 
The only clinieal manifestations 
common to all of the patients were 
weight loss and hepatomegaly. 
Weight loss is unusual in patients 
with: gallstone disease, while it is 
common in long-standing liver dam- 
age. Weight loss in the presence of 
hepatomegaly usually indicates pri- 
mary hepatic disease. Its causes in 
our patients might be nonspecific, but 
might also be related to the catabolic 
„process aecompanying chronic infec- 
tion and liver cell damage. 
According to Lorenzo and Beal, 
hepatomegaly is present in about two 
thirds of patients with jaundice and 
is unrelated to its cause. Excessive 
hepatomegaly as found in case 4 is 
unusual, even in severe hepatocellular 
` jaundice and is a rare finding in gall- 
` stone disease. 
In three of four cases, various de- 
grees of splenomegaly were found. 
The cause of splenomegaly in case 4 
was the result of portal hypertension 
due to biliary cirrhosis with evidence 
of esophageal varices. In cases 2 and 
3, the splenomegaly might have been 
a manifestation of a long-standing 
infectious process resulting in hy- 
perplasia of the reticuloendothelial 






















“Fig: 6.—Percutaneous transhepatic cho- 
langiography showing dilated common bile 
duct with. large. filling defect in its distal 
part. No passage of contrast material to the 
duodenum. is visible (case 4). 
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system. However, the unrelieved ob- 
struction of 7 and 14 weeks, respec- 
tively, could increase the resistance to 
the portal blood flow, causing tempo- 
rary portal hypertension with devel- 
opment of congestive spleen. 

Laboratory Investigations.—Liver 
function tests showed uniformly hep- 
atocellular damage, and did not con- 
tribute to the diagnosis of anderlying 
gallstone disease. 

Liver Scan.—Scanning with radio- 
isotopes is of value in assessing the 
size and shape of the liver. Its main 
contribution is in detecting large 
space-occupying lesions, such as cysts, 
metastasis, or abscesses. The accu- 
racy of this method for datecting le- 
sions larger than 1.5 em is reported to 
be 80% to 85%.* Liver scan was per- 
formed with 200 microcuries of gold 
Au 198 in three of the foar patients. 
All of these scans showed filling de- 
fects smaller than 1.5 em. The condi- 
tions in patients 2 and 4 were inter- 
preted improperly as metastatic liver. 

The presence of surrounding in- 
flammatory process in the area of the 
gallbladder may lead to a large filling 
defect in the liver scan. We feel that 
liver scanning in far-advanced gall- 
stone disease is of little diagnostic 
value and, in fact, may lead to an in- 
correct diagnosis. 

Needle Biopsy of the Liver.—In 





History suggesting None None 
gallstone disease 
Pain None RUQ pain 
Fever Present Present 
Chills None Present 
Jaundice None Severe 
Pruritus Severe None 









Weight loss Moderate Severe 
Hepatomegaly Moderate Moderate 
Splenomegaly None Moderate 
Sepsis None Present 
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cases 2, 3, and 4, needle biopsy of the 
liver was performed. In case 2, there 
were signs of extrahepatic biliary ob- 
struction. In case 3, the pathologic 
picture showed focal necrosis, with 
bile-laden liver cells, without signs of 
extrahepatic biliary obstruction. Pa- 
tient 4 revealed signs of both chronic 
active hepatitis and partial obstruc- 
tion. In a series of 107 needle biopsies 
of the liver published by Liechty,’ 
ten biopsies (9.38%) were misleading or 
wrong. In 30 biopsies (28%) in the 
same series, the specimen was too 
small, or there was a disparity be- 
tween the clinical findings and the 
histologic material. Only in 37.8% of 
the needle biopsies was a correct 
diagnosis obtained. According to 
Sherlock, needle biopsy of the liver 
cannot consistently distingaish chosc 
lestasis of an intrahepatic origin 
from cholestasis arising in major bile 
ducts. 

The procedure is not without com- 
plications. Terry,’ in a series of 7,532 
needle biopsies, found signs of local 
peritonitis, suggesting bile leakage in 
0.1% of the cases. This comp ication is- 
much more common in the presence ` 
of extrahepatic obstruction, where 
the intracanalicular bile pressure is 
increased.’ 

Transhepatic Cholangiography.— 
The diagnosis of common dact stones 
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Epigastric None 
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Slight None 
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in cases 3 and 4 was made by per- 
~ cutaneous transhepatic cholangiog- 
- raphy. The findings were not antici- 
pated by the majority of the treating 
staff. The complications of this proce- 
dure are similar to those associated 
with needle biopsy of the liver, 
namely, hemorrhage, biliary peri- 
tonitis, and sepsis. The latter compli- 
cation is less frequent after needle 
biopsy, in comparison to percutaneous 
transhepatic cholangiography when 
done in the presence of ascending chol- 
<: angitis. In fact, ascending cholan- 
gitis is considered a contraindication 
to the performance of this proce- 
 dure.'*'56 We feel that transhepatic 
cholangiography should be considered 
at a much earlier stage in jaundice of 
an obscure nature. In fact, there is 
only a slight difference between punc- 
turing the liver to obtain a piece of 
tissue or injecting contrast material. 
<: Moreover, in our service, the oper- 
ating theater is prepared while trans- 
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hepatic cholangiography is performed. 
Thus, the dangers of biliary peri- 
tonitis, bleeding, or sepsis can be well 
controlled. It should be emphasized 
that the information obtained by this 
procedure, apart from demonstrating 
the presence of obstruction, may 
demonstrate the nature of the ob- 
struction as well, 

Steroid Therapy.—Patients 2 and 3 
were treated with steroids during the 
course of their illness. Treatment 
with steroids as a diagnostic tool to 
differentiate between obstructive and 
hepatocellular jaundice has been 
proved to be of limited value. In the 
majority of cases, the obstruction is 
not a complete one and is accom- 
panied by local inflammation and by 
various degrees of edema at the site 
of the obstruction. Treatment with 
steroids may be followed by a de- 
crease in the serum bilirubin level, 
lessening the local inflammatory pro- 
cess and the edema. This might have 
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been the mechanism in both of our 
eases. This. so-called “improvement” 
may lead to an incorrect diagnosis 
and minimize the treating physician’s 
awareness of other clinical signs. sug- 
gestive of obstructive’ process. In a 
comparative study done by Blum et 
al’? in 1969, and in other large con- 
trolled series,” no difference was 
found between patients suffering from 
viral hepatitis who received steroid 
treatment, and those who did not re- 
ceive such therapy. Steroids did not 
change the clinical course, subjective 
complaints, or the rate of the develop- 
ment of chronic liver damage.” 
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Cholecystitis in Childhood and Adolescence 





Thirty-four patients less than 20 years old 
with: acute or chronic cholecystitis were 
treated in a 12-year period. Recent preg- 
nancy and prior or concurrent urinary tract 


3 ' infections were present in a substantial num- 


ber of patients, but hematologic disease and 
anomalies of the biliary tract were relatively 


infrequent. Ten patients had jaundice at 
some time during their illness, but none of 


«these was found to have common duct 
stones. Symptoms and signs of the disease 
markably similar to those in adults, but 
nnecessary delay in diagnosis occurred be- 
se of failure to suspect the disease in this 


age group. Cholecystectomy was carried out 





in each cf the 34 patients without mortality 
or significant morbidity. 
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holecystitis and chole:ithiasis oc- 
cur in all age groups, but are suf- 
ficiently rare in younger patients to 
be omitted from most discussions of 
abdominal pain in childhood and ado- 
lescence. Of 1,176 cases of acute or 
chronic cholecystitis treated at the 
University of Virginia Medical Cen- 
ter in a 12-year period between 1958 
and 1970, a total of 34 patients were 
less than 20 years old. A discussion of 
these cases and review of the per- 
tinent literature form the basis for 
this report. 


Clinical Data 


The three male and 31 female patients in 
this study ranged in age from 11 to 19 
years. All three men were 19 years old; 
among the female patierts, one was 11; 
three, 15; three, 16; nine, 17; five, 18; and 
ten, 19. There was equal racial distribution 
between blacks and whites. Notably absent 
in this series were patients less than 10 
years old. All patients hed gallstones and 
all had cholecystitis on pathologic exami- 
nation. The clinical histeries of these pa- 
tients, though taken by a number of exam- 
ining surgeons, were quite thorough, and 
in each case an adequate attempt to define 
predisposing factors was carried out. Hem- 
atologic evaluation was earried out during 
hospitalization in 30 of the 34 patients. The 
possible predisposing factors to gallblad- 
der disease encounterec in these patients 
are presented in Table 1. It is noteworthy 
that, in spite of a thoroagh evaluation, only 
four patients were disecvered to have hem- 
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atologic disorders. Three of these had 
sickle cell disease, and one had sickle cell 
trait. Six patients were clinically obese, 
Three patients had prior or concurrent. 
pancreatic or biliary tract: disorders. Two. 
of these had previously unrecognized cho- 
ledochal cysts found at exploration, and. 
one patient had had pancrestitis. eight 
months previously. 

Twenty patients had borne children on 
one, two, or three occasions. The interval © 
between childbirth and the onset of symp- 
toms of cholecystitis rangeé from one 
week to six months, but was less than two 
weeks in five patients. E 

Ten patients had documented urinary 
tract infections within six months of the 
diagnosis of cholecystitis, and in five of 
these this infection obscured the clinical 
features of gallbladder disease. Three pa- ` 
tients had recent upper respiratory tract 
infections prior to the initial attack of cho~. 
lecystitis. It is of some interest that two 
patients had been treated with diphenyl- 
hydantoin sodium for a seizure disorder: 

The clinical features of this illness in our 
group of patients are summarized in Table 
2. Thirty-two of 34 patients nad epigastric 
or right upper quadrant pain, and in ten 
this pain radiated to the back or tip of the 
right scapula. Nausea, vomiting, fever, 
anorexia, and a history of intolerance to 
fatty foods were frequent accompanying 
symptoms. Symptoms were present for 
less than six months at the time of diag- 
nosis in the majority of patients, but in one 
patient abdominal symptoms had been 
present in excess of three years. 

Jaundice, by history or laboratory. deter- 
mination, was present in ten patients; four 
of these had common duct exploration, and 
six had table. cholangiograms, but no 
stones were found in any of these. 

The diagnosis of cholelithiasis was con- 
firmed in 19 patients in whom stones were 
demonstrated within the gallbladder by — 
oral cholecystography. In seven additional 
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Table 1.—Etiologic Factors 
in 34 Cases 


Hemoglobinopathies 
Sickle cell disease 
Sickle cell trait 

Previous biliary tract disease 
Choledochal cyst 
Pancreatitis 

Family history of 
gallbladder disease 


Obesity 

Previous infections 
Urinary tract 
Respiratory 

Previous surgery 

Previous trauma 


Pregnancy 
Gravida 1 
Gravida 2 
Gravida 3 
Seizure disorders with 
diphenylhydantoin therapy 





patients no concentration of dye occurred 
after two consecutive studies. In the re- 
maining eight cases, laparotomy was car- 


o ried out, and the diagnosis confirmed at 


surgical exploration. There was no oper- 
ative or. postoperative mortality in this 
group of patients, and no significant mor- 
bidity was encountered. 


Comment 


Although cholecystitis and choleli- 
thiasis are predominately diseases of 
‘the adult population, their occurrence 
“in the pediatric age group has been 
‘recognized for over 200 years. The 
first. description of gallbladder dis- 
ease in the English literature was 
offered in 1737 by Gibson,’ an 
. Edinburgh surgeon. He reported the 
case of a 13-year-old boy whom he at- 
tended 13 months following trauma 
= to the right side of the chest. The 
‘surgeon described removing “three 
Seotch pints of water of a greenish 
hue” by paracentesis from the child’s 
abdomen. Two days later the child 
-*-died. Autopsy revealed a gallbladder 
that contained 8 Ib of bile and a dis- 
tended common duct filled with 
“many spongy stones of a yellow 
~~ hue.” In 1924, Blalock? reported a 
series of 888 patients with biliary 
tract disease from the Johns Hopkins 
Hospital, 11 of whom were less than 
20 years. old. The first. large experi- 
ence with biliary tract disease in 
young patients was reported by Pot- 
ter who reviewed 432 cases in two 
separate reports in 1928 and 1938.** 
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Table 2.—Symptoms 


Pain 
With radiation 
Without radiation 
Radiation unknown 
Nausea and vomiting 
Fatty food intolerance 
Jaundice 
Clinical 


Chemical 


Duration of symptoms 
1 to 7 days 
2 to 8 weeks 
2 to 6 mo 
> 6mo 
Cholecystography 
Stones noted 
Nonvisualization 
Poor function, no 
stones 





In 1966, Hawkins and his co-workers 
found a total of approximately 700 re- 
ported cases of gallbladder disease in 
children in the English and European 
literature.° 

Many explanations for the occur- 
rence of this disease in younger pa- 
tients have been offered, and in 
general, these have paralleled con- 
temporary thoughts. Early in the 20th 
century, typhoid fever was a common 
cause of cholecystitis in the younger 
age group. However, as early as 1928, 
Potter? recognized that this infection 
failed to explain all cases and noted 
an increase in the incidence of choleli- 
thiasis in the pediatric age group, de- 
spite a decreasing incidence of infec- 
tions due to Salmonella typhosa. 
Documented S typhosa infections are 
uncommon causes of this disease to- 
day. 

Congenital anomalies** and ac- 
quired diseases leading to the in- 
trabiliary stagnation of bile have 
been implicated in gallstone forma- 
tion in the younger age group. Swen- 
son’ stated in 1959 that most cases of 
cholecystitis in young children were 
due to congenital malformations of 
the cystic duct. Mechanical causes of 
biliary stagnation, such as choledo- 
chal cysts, atresia, and stenosis of the 
biliary ducts, and cystic fibrosis of the 
pancreas have all been recognized as 
coexistent entities with cholecystitis 
in childhood,***° but their occurrence 
in a significant number of patients in 





this experience was lacking. Bloom 
and Swain” have emphasized the role 
of transient inflammation of the cys- 
tic duct in patients with mesenteric 
adenitis and report this finding in 
over half their 26 cases of noncal- 
culous distention of the gallbladder in 
children. Carcinoma of the gallblad- 
der is a rare cause of biliary obstruc- 
tion in the patient under 20 years old, 
although two cases have been docu- 
mented by Ulin and his co-workers.” 

Hereditary red blood cell disorders, 
such as spherocytosis and the hemo- 
globinopathies are well-recognized 
causes: of gallbladder disease in 
younger age groups.'*:* However, pa- 
tients with hemoglobinopathies con- 
stituted only a very small percentage 
of patients in this experience and in 
the recent experience of others. 
These findings are in opposition to 
the statement of Seiler and the 
rather widespread belief that the 
most common precursor to choleli- 
thiasis in children is hemolytic dis- 
ease. 

A broader concept of. gallstone for- 
mation in children has evolved in re- 
cent years, and many systemic fac- 
tors have been implicated as causes of 
biliary stagnation. Many children 
with this disorder have a history of 
upper respiratory tract infections, 
pneumonia, gastroenteritis, appendi- 
citis, viral exanthems, or other condi- 
tions that cause dehydration of mild 
to severe degree. ®©! Glenn and 
Hill! feel that such circumstances 
promote biliary stasis, concentration, 
and stone formation. Recent studies 
of bile salt metabolism indicate that 
stone formation may be due to dis- 
ruption of a very delicate ratio of the 
components of bile, notably choles-. 
terol, bile salts, and the phospholipid, 
lecithin.” Such disruptions are fa- 
vored by transient hepatie dysfunc- 
tion or abnormal reabsorption of bile 
by the gallbladder. 

Peterson, as early as 1910, recog- 
nized the association of pregnaney to 
gallbladder disease in adults, and this - 
condition seems to predispose -to 
gallstone formation in young: pä- 
tients as well. Thirty-one of the 50 
young patients described by Kirtley 
and Holcomb’ had been pregnant 
within a year of the time the diag- 
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nosis of gallbladder disease was 

made, and this condition was associ- 

< ated with a significant number of pa- 

- tients in this series. The exact mecha- 

“nism by which gestational endocrine 
function influences gallstone forma- 
tion remains unclear, but much has 
been attributed to the relaxing effect 
of. estrogen and progesterone on 
smooth muscle in the biliary tree with 
resultant regurgitation of pancreatic 
and duodenal secretions. "° What- 
ever these undefined factors may be, 
they seem to be operational in child- 
hood and adolescence, as well as in 
the adult population. 

Although uncommon, acalculous 
cholecystitis does occur in the pediat- 

-ric age group.*™ We” have reported 
elsewhere the case of an 8-year-old 
boy who developed acalculous cho- 
lecystitis with perforation of the gall- 
bladder and bile peritonitis following 
severe trauma. This disorder in gen- 
eral is being recognized with increas- 
ing frequency following major trau- 
ma and the pediatric age group is by 
no means spared. 

From the foregoing discussion it is 
obvious that the cause of choleli- 
thiasis and cholecystitis in the 
younger age group is largely un- 
known. At best, a composite cause 
may be proposed consisting of endo- 
crine factors, dehydration, transient 
hepatic dysfunction associated with 
viral or bacterial infections, and un- 
recognized anomalies of the biliary 
tree, producing alterations in the 
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composition of bile. 

The signs and symptems of cho- 
lecystitis in this age group are 
strikingly similar to those demon- 
strated by the adult population. 
Nonetheless, a 48-month lapse be- 
tween initial symptoms and treat- 
ment was the average in one reported 
group, and the conditions of nine 
(15%) of a series of 62 patients were 
mistakenly diagnosed and the pa- 
tients were operated on for acute ap- 
pendicitis.’*** Abdominal pain, partic- 
ularly right upper quadrant and 
epigastric in location, is the most 
common complaint. The characteristic 
radiation to the back was noted in ten 
of the 34 patients. This radicular pat- 
tern, frequently found in adults, has 
not been reported by others in this 
age group. Vomiting, anorexia, ma- 
laise, and dehydration are common 
accompanying symptoms. A history 
of fatty food intolerance, indigestion, 
and bloating were occasionally elic- 
ited, usually in those individuals in 
whom the diagnosis was suspected 
preoperatively. Obesity was a fre- 
quent occurrence in a similar series 
reported by Kirtley and Holcomb,’ al- 
though this was presert in only six 
patients in our group. A negative 
family history was the rule in our 
series, a fact that has been empha- 
sized by Glenn and Hill. The fre- 
quent occurrence of jaundice in 
younger patients with cholecystitis is 
well-documented?" and is con- 
firmed by our group of patients. 
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Jaundice, under these circumstances, 
is infrequently associated with -com- | 
mon duct stones, and seems to be due _ 
to periductal extrahepatic obstruction | 
of the biliary tree. >>" Ten of our pa- 
tients had evidence of jaundice by 
history or chemical determination, 
but none was found to have stones in 
the common bile duct. 

The diagnosis is occasionally made 
by serendipity. A flat. abdominal film — 
occasionally demonstrates radiopaque 
stones in the right upper quadran 
Cholecystography is necessary to con- 
firm the diagnosis and rule out other 
causes of right upper quadrant calci- 
fic lesions, such as renal stones, calcis 
fied tuberculoma or granuloma, or a — 
calcified hemangioma of the liver. 
The results of cholecystography must 
be interpreted cautiously and re- | 
peated studies may be necessary. 
Swenson believes that a failure of the 
gallbladder to visualize is less reli- 
able as evidence of abnormality in 
children than in adults, anc he was ul. 
timately able to demonstrate gall- 
stones radiographically in 50 of 52 of © 
his patients.” bss 

Treatment of this disease in chil 
dren, as in adults, is by cholecyste 
tomy, although severe inflammation 
may necessitate cholecystostomy 
with later extirpation of the gallblad- 
der. Common duct exploration is indi- 
cated in the patient with dilated or. 
thick-walled ducts, palpable choledo- 
chal stones, or prior histery of jaun- 
dice or pancreatitis. : 
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_ alarming to the patient, an alarm to the physician 
Any unplanned bleeding from the reproductive tract oc- 
“curring after the menopause deserves prompt diagnostic 


“attention to alleviate the patient’s uncertainty and fear 


> and, if necessary, to cope with any pathologic disorder 
discovered. Fully one-third of all postmenopausal bleed- 
- ing is due to uterine malignancy. And while bleeding is a 
late sign in cervical carcinoma, it occurs early in adeno- 
carcinoma of the corpus uteri. Thus, in the majority of 
` cases of endometrial carcinoma, the lesion will be found 
to be limited to the uterus if detected early.! 


Fortunately, an, accurate new procedure for early detec- 


tion of endometrial cancer has been developed: The 


_ Gravlee Jet Washer. Its significance can be seen from 
these facts about endometrial and cervical cancer. 
Endometrial carcinoma: 

incidence approaching that of cervical cancer 

The former disparity between the incidence of cervical 


and endometrial carcinoma has practically disappeared, 
carcinoma of the corpus now being “...seen with almost 
equal frequency to invasive cancer to the cervix,..."? 
This trenc may be expected to continue as life expectancy 
continues to increase, and more women pass the climac- 
teric and enter the age bracket in which endometrial 
carcinoma is most prevalent. Specifically the facts are that 
75% of corpus cancer occurs after the age of 50. 


Survival rate of endometrial cancer: 
little changed in 40 years 

The survival rate from endometrial cancer is today about 
the same as it was 40 years ago. On the other hand, the 
death rate from cervical cancer has declined 50% in the 
last 25 years. The difference may well be due to earlier 
detection of cervical cancer from routine use of the Pap 
test. Early detection of endometrial cancer is particularly 
important because this disease is one of the most curable 
forms of cancer if treated while it is still localized, the 
survival rate being as high as 90%. 





‘The Upjohn Company introduces a step forward in endometrial cancer detection 





THE GRAVLEE 


JET WASHER vet un 


-an office procedure for detection of endometrial carcinoma 





Negative pressure lavage, a safe aspiration technique 
taking only minutes to perform 
< The Graviee Jet Washer employs the principle of negative 
pressure to wash out and collect samples of endometrial 
» cells and/or tissue fragments. The use of a unique double 
cannula and a seal firmly seated in the cervical os creates 
_ negative pressure in the uterine cavity. This closes the 
- fallopian tubes and allows fluid to be drawn through the 
uterus without fear of spreading the lavage solution into 
_ the abdominal cavity. In practice, about 30 ml of normal 
-saline has been used to lavage the endometrial surface 
~but at any one time no more irrigating fluid occupies 
_ the uterine cavity than its average capacity of 1 to 444 ml 
Studies indicate accuracy in detection 
In a series of over 1000 satisfactory specimens? obtained 
with the Gravlee Jet Washer, 69 were positive for endo- 
metrial carcinoma. Curettage confirmed endometrial can- 
cer in 53 of these 69 cases. There were no false negatives; 
all specimens which were negative by endometrial wash- 
ing were negative by D & C. Papanicolaou-type smears 
were done on 35 of the 53 patients positive by endome- 
trial washing. Only 9 of the 35 (26%) were positive. 
In a study in 1500 symptomatic patients, the overall 
accuracy for detection of endometrial carcinoma using 
the Graviee Jet Washer was 93% confirmed by D & C or 
hysterectomy. In another recent clinical trial,’ test results 
obtained with the Gravlee Jet Washer agreed perfectly 
with histologic specimens obtained by D & C in 101 of 
107 patients. In both of these studies, the Gravlee Jet 
Washer turned up malignancies (in the fallopian tubes 
and ovaries) where D & C specimens had failed to do so. 
A rapid, well tolerated procedure 
Intrauterine lavage with the Gravlee Jet Washer is usu- 
ally well tolerated. Analgesia or anesthesia is seldom 
required; and with the exception of mild, menstrual-like 
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cramps in a few patients, no complications have been 
observed. Sterile and disposable, the Gravlee Jet Washer 
is econcmical as well. Complete directions for use are 
included with each unit. 


Samples suitable for both 

histologic and cytologic examination 

Lavage with the Gravlee Jet Washer yields both ceils 
and/or tissue fragments, and the sample may, therefore, 
be exartined using either (or both) cytologic or histologic 
techniques. Specimens may be processed by the labora- 
tory in any number of ways. The Upjohn Company is 
now act.vely engaged in a program designed to (1) inform 
the pathologist of the concept and rationale behind the 
Gravles Jet Washer; (2) familiarize him with the physical 
characteristics of the specimen; and (3) where requested, 
offer techniques for handling and examining the sample. 
Where to use the Gravlee Jet Washer 

The Graviee Jet Washer has been shown to be an accu- 
rate procedure for early detection of endometrial cancer. 
Used where symptomatology is present or suspected, the 
Gravlee Jet Washer technique can serve to support the 
presumptive diagnosis prior to hospitalization and con- 
firmation by D & C. Used as part of the routine pelvic 
examination of asymptomatic women over 45, it may 
well serve both physician and patient as usefully as ihe 
Papanicolaou test. 
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The Liver Scan 
in Metastatic Disease 


Susan Rosenthal, MD; 
Sheldon Kaufman, MD, Boston 


One hundred eleven patients with a pri- 
mary extrahepatic malignancy and documen- 
tation of the presence or absence of hepatic 
metastases were selected for study. Fifteen 
of 16 with abnormal liver function test re- 
sults and hepatomegaly secondary to meta- 
static disease had abnormal liver scans, but 
in this group of patients the clinical diag- 
nosis of metastatic disease was obvious, and 
the scan added little. Ten patients had docu- 
mented metastatic disease with normal liver 
function test-results and normal livers on ex- 
amination. The scan in this group was ab- 
normal in oniy one case, a rate exceeded by 
the rate of falsely abnormal scans for the 
procedure. In 62 patients with the docu- 
mented abseace of hepatic metastases and 
normal liver function test and physical exam- 
ination results, the scan was either abnormal 
or equivocal in seven patients. This study 
suggests that the liver scan does not offer 
significant additional information in the de- 
tection of hepatic metastases and its routine 
use in this. group of patients is not 
warranted. 


he detection of hepatic metas- 
tases in patients with known ex- 
trahepatic malignancies is of indis- 
putable importance from both a prog- 
nostie and a therapeutic viewpoint. In 
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most patients the presence of hepatic 
metastases indicates an unfavorable 
prognosis. In those who are candi- 
dates for curative surgery the dis- 
covery of liver involvement makes all 
hope for cure impossible. The type of 
systemic therapy used in the treat- 
ment of certain disseminated cancers 
is determined in part by the presence 


or absence of liver involvement. For _ 


these reasons accurate methods for. 


the detection of hepatic metastases 


are essential. 

Liver scans have been promoted as 
a safe, noninvasive method for the 
detection of liver metastases. Despite 
extensive experience with liver 
scanning, the exact role of this proce- 
dure remains uncertain. The accuracy 
of the liver scan in confirming the 
presence of metastatic disease in the ~ 
presence of abnormal liver function 
test values and enlargement of the 
liver has been well established, but in 
these situations, the diagnosis of met- 
astatic disease is usually obvious. No 
previously reported study has at- 
tempted to correlate. the information 
gained from the scan with that ob- 
tainable from physical examination 


and routine laboratory tests. The 


present study was undertaken to de- 
termine the value of liver scanning as. 
compared with clinical evaluation in 
the detection of liver metastases. 


Methods 
The records of all 474 patients who un- 
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derwent liver scanning with technetium Te 
: -99m sulfur colloid between November 1970 
and March 1972 were reviewed. One hun- 
~ dred and eleven patients were selected 
“from this group on the basis of the follow- 
ing criteria: (1) presence of a primary ex- 
trahepatie carcinoma or lymphoma, and (2) 
examination of the liver either histologi- 
cally or at laparotomy to determine the 
presence or absence of metastatic disease 
to the liver. Al] patients who met these cri- 
teria were included in the study. The pa- 
tients were divided into two groups, those 
-< with documented hepatic metastases and 
“those with documented absence of hepatic 
metastases. In each group the patients 
were evaluated for the presence of clinical 
criteria suggesting metastatic liver dis- 
ease, and the interpretation of the scan 
was recorded. The clinical criteria included 
the determination of liver size by initial 
physical examination by the patient’s phy- 
sicians without knowledge of sean or lap- 
arotomy findings. In almost all cases there 
was agreement among several observers 
as to the presence or absence of hepato- 
megaly. In addition, liver function tests 
performed close to the time of scanning 
were evaluated. Of seven standard clinical 
tests of liver function (alkaline phospha- 
tase, serum glutamic oxaloacetic transami- 
nase (SGOT), serum glutamic pyruvic 
transaminase, lactic dehydrogenase, leu- 
cine aminopeptidase, bilirubin, and pro- 
thrombin time), it became apparent that 
three tests, alkaline phosphatase, SGOT, 
anid leucine aminopeptidase, were the most 
reliable. Consequently, for the purposes of 
this study “abnormal” liver function test 
results were defined as elevations greater 
than 10% above normal in two or more of 
the three tests mentioned above. “Normal” 
liver function test results could therefore 
include an elevation in any one of the three 
tests. Elevated alkaline phosphatase due to 
bone involvement. was discounted. 

The liver scans were classified as abnor- 
mal, normal, or equivocal on the basis of 
the official interpretations made at the 
time the procedure was performed. The 
scans themselves were not reviewed or 
reinterpreted. The scan was considered ab- 
normal if the reading mentioned focal de- 
fects, possible focal defects, etc. The scan 
was considered normal if it was read as 
normal or as diffuse hepatic disease with- 
out focal lesions. Several scans were con- 
sidered equivocal when the reading was 
“unable to rule out focal lesion.” 


Results 


Of the 111 patients reviewed in this 
series 39 were found to have hepatic 
metastases and 72 were found to have 
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normal livers. Table 1 lists the meth- 
ods used to determine the status of 
the liver. In most cases tae surgeon’s 
inspection and palpation at the time 
of laparotomy established the pres- 
ence or absence of liver involvement. 
Laparotomy with open biopsy was 
used more commonly in the lym- 
phoma cases. Needle bicpsy was con- 
sidered adequate if results were ab- 
normal but a normal needle biopsy 
finding was thought to be too uncer- 
tain a method to rule out hepatic me- 
tastases. Therefore, no patient with a 
norma! needle biopsy finding and no 
confirmation by laparotomy or au- 
topsy was included in tke study. 

The sites of the primary extrahepat- 
ic malignancies are listed in Table 2. 
By far the most common primary site 
was carcinoma of the colon and rec- 
tum, accounting for 28% of the pa- 
tients with metastatic liver disease 
and 60% of those without liver in- 
volvement. Carcinoma of the pan- 
creas, stomach, and breast each ac- 
counted for about 8% of the total, as 
did the lymphomas. The remainder of 
the series was composed of a variety 
of primary sites including skin (mela- 
noma), esophagus, ovary, lung, etc. 

Table 2 compares the liver scan re- 
sults with clinical indexes of liver in- 
volvement in patients subsequently 
proved to have hepatic metastases. Of 
the patients with hepatomegaly and 
abnormal liver function test results in 
whom the clinical impression of liver 
involvement was very strong, 15 of 16 
had abnormal scans and one had an 
equivocal scan. Thus the sean con- 
firmed the very strong clinical im- 
pression in this group and gave no 
falsely normal results. In those pa- 
tients with abnormal liver function 
test results and a normal liver to 
physical examination, the liver scan 
gave a falsely normal result in six of 
eight cases and was abnormal in the 
other two. In five patients with hepa- 
tomegaly and normal liver function 
test findings the scan confirmed the 
diagnosis in three, was normal in one, 
and equivocal in one. And finally, in 
those patients with no clinical evi- 
dence for liver involvement by physi- 
cal examination or chemical tests, the 
scan also failed to detect metastatic 
disease in eight of ten cases and was 


equivocal in one and abnormal in one: 
In the total group of 39 patients with 
documented liver metastases, the 
scan was abnormal in only ene case in 
which there was no clinical. suspicion 
of liver involvement; it was about 
equally abnormal and normal in those 
cases in which the clinica evidence. 
was equivocal, and it was over- 
whelmingly abnormal where the dini- 
cal evidence was also overwhelming. 
Table 2 gives a similar breakdown 
of sean results compared with clinical 
evidence of liver involvement in the 
72 patients who later proved to have 
no hepatic metastases. The two pa- 
tients with hepatomegaly, abnormal. 
liver function test findings, and nor- 
mal scans both had obstruetive jaun- 
dice, one secondary to a carcinoma of. 
the gallbladder and the other a carci» 
noma of the head of the pancreas, In. 
both the liver function tests had a’ 
clearly obstructive pattern and the 
bilirubin level was greater than 100. 
mg/100 ml. The clinical saspicion of 
extrahepatic obstruction ir both cases. 
was strong but the possibility of con- 
comitant hepatic metastases could 
not be ruled out. In the six cases with 
abnormal liver. function test values: 
and normal livers to physical exami- 
nation there was one falsely abnor- 
mal sean. In the other ‘ve, all of 
whom had extrahepatic biliary ob- 
struction, the scan was normal or 
equivocal. In these five cases as well, 
the pattern of the liver function tests 
suggested obstruction. There were 
two cases of hepatomegaly with nor- 
mal liver function test findings. In 
both the scan was normal. The im- 
pression of hepatomegaly was not 
confirmed by postmortem study in 
one of the patients and was con- 
firmed but not explained by lap- 
arotomy and open liver biopsy in the 
other. Of the 62 patients with normal 
liver function test values and normal- 
sized livers to physical examination, 
the scan confirmed the clinical im- 
pression of normal livers in 55 but 
was either falsely abnormal or 
equivocal in the remaining seven. In 
the entire group of 72 patients with- 
out liver metastases the scan was ac- 
curate in 62 or 86%. However, the ma- 
jority of these patients had no clinical 
evidence for liver involvement at the 
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Table 1.—Determining Liver Involvement and Primary Site 
of Extrahepatic Malignancy 









Patients With 
Hepatic Metastases 


Patients Without 
Hepatic Metastases 








Determining 
Involvement 
Laparotomy 













alone 19 55 

with biopsy 5 8 
Postmortem 

examination 8 9 

Needle biopsy 7 aes 

Totals 39 72 









Primary sites 
Colon-rectum 
Breast 
Lymphoma 
Pancreas 
Stomach 
Melanoma 
Ovary 
Esophagus 
Lung 

Cervix 
Gallbladder 
Unknown 
Others 


Totals 


One patient with three primary metastases. 
fh Six patients with two primary metastases. 
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: 5 Table 2.—Correlation of Liver Scan With Liver Function Tests and Liver Size 










Patients With Biopsy Proved Patients Without 






Hepatic Metastases Hepatic Metastases 

: rt Sh 
Posi- Nega- Equiv- Posi- Nega- Equiv- 
tive tive ocal tive tive ocal 


Abnormal results, * liver 
function tests with 
enlarged liver 15 

Abnormal results, liver 
function tests with 
normal liver 

Normal results, liver 

function tests with 

enlarged liver 

Normal results, tiver 

function tests with 
normal liver 1 8 1 2 55 5 




































_< # Definition of abnormal liver function test results: greater than 10% above upper limit of 
normal in any two (or three) of the following: alkaline phospaatase, serum glutamic oxalo- 
acetic transaminase, leucine aminopeptidase. 


time of scanning. In the ten patients 
with hepatomegaly or elevated liver 
function. test values or both where 
-liver involvement might have been 
expected, the scan was- normal or 
‘equivocal in nine and falsely abnor- 
mal in one. However, of these nine 
patients, seven had clinically appar- 
ent obstructive jaundice which ex- 
plained the abnormalities of liver size 
and chemical test findings. Therefore, 
in the three patients without obstruc- 
tive jaundice the scan was normal in 


two with unexplained hepatomegaly 
and falsely abnormal in one with ab- 
normal liver function test values. 

An important question is the accu- 
racy of the scan in the subgroup of 
patients with normal liver function 
test findings and normal-sized livers 
in whom liver scanning is used as a 
screening test for metastases in the 
absence of clinical evidence. Of a total 
of 72 patients with normal liver fune- 
tion test values and nermal-sized liv- 
ers, there were 16 patients in whom 
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the scan was inaccurate. There were 
two falsely abnormal, eight falsely 
normal, and six equivocal scans. This 
degree of inaccuracy may be tdéo 
great to allow reliance on the sean re- 
sult in patients with normal livers by 
clinical criteria. sol 


Comment 


There has been a great deal of in- 
terest and enthusiasm in radioisotope 
scanning of the liver since the first 
report of the use of this technique by 
Stirrett and his colleagues.in 1954. 
Conn and Elkington’ reviewed sev- 
eral studies correlating liver scans 
with the presence or absence of he- 
patic malignancy and concluded, un- 
der the title “Is Hepatic Scanning 
Overrated?” that the value of radio- 
isotopic scanning of the liver had not 
been firmly established. They sug- 
gested that “rational therapeutic de- 
cisions cannot be made on the basis of 
abnormalities of a liver scan or any 
other inferential technique no matter 
how characteristic.” The liver scan 
has become a routine test in the di- 
agnostic work-up of patients with 
known or suspected extrahepatic pri- 
mary malignant tumors, especially in 
those patients in whom the clinical: 
suspicion of hepatic metastases is 
raised by abnormalities of physical 
examination or blood chemical test. 
results. Several studies reported in 
the last decade have affirmed the im- 
portance of the liver scan in: detecting — 
hepatic metastases, but none of these’ 
studies has considered. whether the 
liver sean adds significantly to the in- 
formation available from other rou- 
tine clinical tests in patients with 
cancer. 

Poulose et al‘ reported a study on 
the use of the liver scan in the preop- 
erative evaluation of patients with 
cancer. In most of their patients the 
diagnosis of metastatic carcinoma in- 
volving the liver was strongly sug- 
gested. by abnormal liver function 
test findings, the finding of hepato- 
megaly, or both. In fact, the indica- 
tions for obtaining a scan were ab- 
dominal symptoms, hepatomegaly, or 
abnormal liver function test results. 
In all of these cases the clinical pic- 
ture was highly suggestive of meta- 
static liver disease. On the basis of 


Liver Sean/Rosenthal & Kaufman 











‘these data the authors concluded that 
-every patient with a primary malig- 






umor should have a liver scan, 
putt the evidence presented is not con- 
vineing. Gollin et al’ compared the re- 
sults of liver function tests with the 
scan results in a group of patients 
with a variety of liver diseases. While 
the authors noted that both the scan 
and the liver function test findings 
are nonspecific and often misleading, 
no attempt was made to correlate 
clinieal and scan information in indi- 
vidual patients. Lin et al reviewed a 
series of 1,151 patients, 1,013 of whom 
had ‘cancer. Of those with demon- 
strated liver involvement, 85% had 
abnormal radioisotope scans. The au- 
thors also noted that 71% of the pa- 
tients with proved metastases had 
abnormal! liver function test values. 
No details were given as to the de- 
gree of abnormality in the test re- 
sults or in the number of abnormal 
test findings in each case. Further- 
- more, no direct comparison was made 
between the information gained from 
physical examination and routine lab- 
oratory studies and the sean results. 
Their conclusion, that “the routine 
use of liver scanning is justified in the 
investigation of cancer patients” does 
not seem warranted by the data pre- 
sented. 

Castagna et al’ reported a study 
designed to compare liver function 
test results with the liver scan in pre- 
dicting the presence of hepatic me- 
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tastases and found an aezuracy rate 
of 743% for the scan. Their data 
show, however, that the liver function 
tests were more helpful than the scan 
in suggesting the presence of meta- 
static disease. For example, four of 
the 12 patients with falsely normal 
liver scans were strongly suspected of 
having metastases on the basis of at 
least two abnormal liver function test 
values, and five of the 16 falsely ab- 
normal scans were asscciated with 
completely normal liver function test 
findings. The data from laboratory 
tests alone were more reliable than 
the scans in these cases. Ninety two 
percent of patients with abnormal 
levels from three liver function tests 
(alkaline phosphatase, serum albu- 
min, and SGOT) had liver metastases, 
and 60% of patients with abnormal 
levels of either SGOT or alkaline 
phosphatase had metastases. No at- 
tempt was made to correlate the scan 
or the liver function test data with 
liver size. 

In nearly every case in this series 
the clinical assessment of neoplastic 
liver involvement by the physician, 
using information gained from physi- 
cal examination and liver function 
tests, was not improved by the addi- 
tion of a liver scan. In those cases in 
which the diagnosis of metastatic dis- 
ease was clinically obvious, the scan 
was generally abnormal as well. 
When the diagnosis of metastatic 
malignancy was difficult to establish 
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because of normal liver size and nor- 
mal liver function test values, the 
scan rarely provided information sug- 
gestive of malignant involvement of 
the liver. An abnormal liver scan was 
noted in only one patient in ten with 
metastatic liver disease with normal 
liver function test values ard normal 
liver size on examination. This per- 
centage is exceeded by the rate of 
falsely abnormal scans in most 
series."’ In addition, in those patients 
with the demonstrated absence of he- 
patic metastases, the scan was also of 
little value. In the 62 patients with 
both normal liver function test re- 
sults and normal liver size on physical- 
examination, the scan was aslo nor- 
mal in 55, but equivocal or falsely ab- 
normal in seven cases. In this group 
the scan results were more mis- 
leading than helpful. 

If the use of the liver scan is to be 
more than an academic exercise, it 
must add significant clinical informa- 
tion to the work-up of the patient 
with cancer. This study clearly shows 
that the liver scan does not offer such _ 
additional information in the detec- 
tion of hepatic metastases. Therefore, 
it is suggested that the routine use 
of the liver scan in these patients be 
discouraged. 
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Splenic Artery Aneurysms 


Eng Chuan Saw, MD; Neil R. Arbegast, MD; 


William R. Schmalhorst, MD; Thomas P. Comer, MD, 


Bakersfield, Calif 


Six patients with splenic artery aneurysms 
were operated upon at Kern County General 
Hospital between 1951 and 1972. One pa- 
tient underwent emergency laparotomy for 
massive intraabdominal hemorrhage from a 

. Spontaneously ruptured splenic artery aneu- 
rysm that was resected. Elective aneurys- 

mectomy with splenectomy was carried out 
in four patients, and suture ligation of the 
splenic artery proximal to the aneurysm was 
performed in one. 

Operation is advocated in patients who are 
good surgical risks as well as for all sympto- 
matic aneurysms. Splenic artery aneurysms 
in women of childbearing age constitute a 
special hazard because of the increased inci- 
dence of rupture in pregnancy. 


he operative mortality of rup- 
tured splenic artery aneurysm in 
76%.' Delay in diagnosis and surgical 
management accounts for this high 
mortality. A greater awareness of 
this entity and earlier operative in- 
tervention should significantly im- 
prove the prognosis. A recent case of 
a successfully treated spontaneously 
ruptured splenic artery aneurysm 
prompted us to review the records of 
five additional cases of splenic artery 
aneurysm, 
Six cases of splenic artery aneu- 
_rysms were treated surgically at the 
Kern County Hospital between Octo- 
< ber 1951 and August 1972 (Table). All 
-patients were white females with an 
‘age range of 49 to 73 years. Five pa- 
tients, of whom three were hyperten- 
_ sive, with unruptured aneurysms had 
vague abdominal complaints that 
could not clearly be related to their 





Accepted for publication Dee 26, 1972. 

From the departments of surgery (Drs. Saw, 
Arbegast, and Comer) and pathology (Dr. 
Schmalhorst), Kern County General Hospital, 
Bakersfield, Calif. 

Reprint requests to 1830 Flower St, Bak- 
ersfield, CA 93305 (Dr. Saw). 


660 Arch Surg/Vol 106, May 1973 


aneurysms, One patient with a spon- 
taneously ruptured aneurysm had 
nausea, vomiting, and upper abdomi- 
nal pain for two days prior to her ad- 
mission in a state of shock. A charac- 
teristic oval calcification was evident 
on the abdominal roentgenogram in 
four patients (Fig 1 through 3), three 
of which were confirmed by celiac an- 
giography (Fig 4 and 5). In one pa- 
tient the aneurysm was discovered in- 
cidentally at laparotomy. 

Aneurysmectomy with splenectomy 
was performed in five patients and 
suture ligation of the splenic artery 
proximal to the aneurysm in one. 
Multiple aneurysms were found in 
two cases (patients 4 and 5). The an- 
eurysms varied in size from 1.5 em to 
2.5 cm and they were all saccular, ath- 
erosclerotic, and located in the main 
trunk of the splenic artery (Fig 6). 
There were no operative deaths in 
this series. 


Comment 


The splenic artery is the largest, 
most elongated, and tortuous of the 
three branches of the celiac axis, and 
is the most common site of intraab- 
dominal aneurysm exclusive of the 
aorta.** Since Beaussier’s' first de- 
scription of a splenic artery aneurysm 
in a 60-year-old female cadaver in 
1770, over 300 cases have been re- 
ported.’ In 1963 Cartier collected 310 
cases from the world literature, to 
which he added seven cases of his 
own. Since then there have been sev- 
eral other reports including 11 cases 
by Dorman and Carney’ in 1965; 
seven cases by Byers and Buxton’; 
ten cases by Carlisle and Lawler’; 
four cases by Bergner and Bentiveg- 
na’ in 1967; five cases by Jones and 
Finney" in 1968; and five cases by 
Gordimer et al’ in 1970. In addition, 











Fig 1.—Abdominal film in patient 2, re- 
vealing annular density in the left upper 
quadrant (arrow), which is. characteristic of 
splenic artery aneurysm. 





Fig 2.—Ring-shaped calcification in the 
left upper quadrant (arrow) suggestive of a 
splenic artery aneurysm (case 4). 


Fig 3.—Multiple calcifications character- 
istic of splenic artery aneurysms (case 5). 
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Cases of Splenic Artery Aneurysm 








































































< Age, Presenting Associated Basis for Location; Pathological- 
“Patient yr Sex Symptoms Diseases Diagnosis Treatment Shape; Size Findings _ 
ee BA F Nausea, Hyperten- Exploratory Resecticn of Distal main Ruptured aneurysmal- 
upper sion laparotomy aneurysm & trunk, sac; focal calcifica- 
abdominal for massive splenectomy saccular; tion of media; 
pain hemorrhage 2.5 cm, spleen 145 gm 
ruptured i ; 
Vague, Hyperten- Calcification Resection of Distal main Caicified splenic Well at 
recurrent sion; on abdominal aneurysm & trunk; artery aneurysm 8mo 
abdominal choleli- roentgenogram, splenectomy; saccular; 2cm from hilum i A 
” pain thiasis celiac arterio- cholesystec- 1.5 cm spleen 172 gm 
gram tomy 
3 63 F Epigastric Esopha- Calcification Resection of Main trunk; Splenic artery Wellat 
pain gitis; on abdominal aneurysm & saccular; aneurysm due to B yro 
hiatal roentgenogram splenectomy 2cm arteriosclerosis, 
hernia spleen 220 gm : 
4 57 F Recurrent Carcinoma Calcification Resection of Distal main Calcified Well at. 
abdominal of breast on abdominal aneurysm & trunk; saccular; splenic artery 3mo 
pain roentgenogram; splenectomy 2cm. Smaller aneurysms; ` 
celiac arterio- aneurysm in spieen 160 gm 
gram superior branch oa 
5 73 F Nausea, Hyperten- Calcification Resect:on of Distal main Three calcified ‘Well at 
abdominal sion on abdominal aneurysm & trunk; aneurysms of the 2 mo 
pain roentgenogram; splenectomy saccular; splenic artery; 
celiac arterio- 2 cm & two spleen 150 gm 
gram smaller 
aneurysms 
6 49 F Recurrent Choleli- Calcification Proximal Distal main No specimen ‘Well at 
abdominal thiasis on abdominal ligation of trunk; i3-yr 
pain roentgenogram spleric saccular; 
artery; 1.5 cm 
cholecystec- 


there have been several single case 
reports im recent years.'**! 

The ineidence of splenic artery an- 
eurysm varies from 0.02% to .16% in 
most autopsy series.'***? In a con- 
secutive series of 192 patients who 
underwent celiac angiography for 
various reasons, aneurysms of the 
splenic artery were found in nine 
‘eases. Splenic artery aneurysms are 
more prevalent in the female than in 
the male,'*** with a ratio of two to 
one in centrast to aneurysms occur- 
ring elsewhere, which are five times 
more common in the male.”** 

The aneurysms from the five cases 
submitted for pathological examina- 
tion showed evidence of atheroscle- 
rosis, which is by far the most com- 
mon predisposing factor. Other 
important pathogenetic factors in- 
clude congenital structural defects in 
the arterial wall, septic emboli from 
associated subacute bacterial endo- 
carditis, trauma, pregnancy, and por- 
tal and systemic hypertension. 

One of the patients (patient 1) 
demonstrated the phenomenon of the 
so-called “double rupture,” first de- 
scribed by Brockman” in 1930, when 
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tomy 


an initial limited hemorrhage with 
temporary tamponade was followed 
by a second exsanguinating hemor- 
rhage into the free periteneal cavity. 
This patient had developed severe 
cramping abdominal pain associated 
with lassitude and dizziness two days 
before she was admitted in shock and 
stupor. At laparotomy there was 
about 4,000 ml of fresh blcod and clots 
in the peritoneal cavity with brisk 
bleeding from a ruptured 2.5-cm 
splenic artery aneurysm which was 
successfully resected. Baum et al” re- 
ported a similar case of a ruptured, 
noncalcified splenic artery aneurysm 
which was diagnosed preoperatively 
as selective celiac angicgraphy. The 
frequency of rupture in previously re- 
ported series has ranged from 8.2% to 
46%: and about 20% of all ruptures 
have been reported to occur during 
pregnancy.’ In a review of 61 cases 
ef ruptured splenic artery aneu- 
rysm in pregnancy, Mac¥arlane and 
Thorbjarnarson®* found 17 survivors 
and in. only one case was the diag- 
nosis made prior to rupture. Rupture 
generally occurs into the retroperito- 
neum, the lesser sac, or the free peri- 







toneal cavity through the foramen of 
Winslow. Less frequently, rupture 
has been reported to occur into the 
stomach,**:” colon,™? pancreas,” pan- 
creatic duct," left pleural space,” and 
splenic and renal veins.“ Splenic in- 
farction may be a complication of 
splenic artery aneurysm and is due to 
either embolization of the aneu- 
rysmal contents or propagation of 
clots from the aneurysmal sac.'*** 

Symptoms prior to rupture are 
rare, extremely variable, and non- 
specific. A limited rupture with for- 
mation of a pseudoaneurysm or a 
walled-off hematoma. can encroach- 
upon surrounding viscera and produce 
confusing symptoms. Upper gastroin- 
testinal hemorrhage or me ena may 
be the presenting complaints from 
rupture into the stomach, duodenum 
or colon. Rarely can a bruit. or pulsa- 
tile mass be detected in the left hypo- 
chondrium.''** Splenomegaiy'*’ and 
hypertension may be present. 

The diagnosis is frequently sus- 
pected by the presence on roentgen- >. 
ogram of an annular calcification in- 
the left upper quadrant. Barium. 
swallow with fluoroscopy may demon- 
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Fig 4.—Celiac arteriogram localizing an- 
eurysm (arrow) near the splenic hilum (case 


2). 


Fig 5.—Selective splenic arteriogram con- 
firms the diagnosis of a splenic artery aneu- 
rysm (case 4). 


Fig 6.—Resected spleen showing splenic 
artery aneurysm (case 4). 





strate a pulsatile defect along the 
greater curvature of the stomach.’ 
The diagnosis is confirmed by celiac 
angiography which will differentiate 
it from a calcified mesenteric lymph 
node, calcified accessory spleen, echi- 
nococcal cyst, aneurysm of the left re- 
nal artery, and calcified cysts of the 
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spleen, kidney or adrenal gland. Gha- 
tan et al’* reported a case where angi- 
ography helped to localize an aneu- 
rysm of an anomalous splenic artery 
which was found to arise from the su- 
perior mesenteric artery. Failure to 
visualize the aneurysm does not nec- 
essarily rule out its presence, as it 
may be filled with laminated throm- 
bus. Aortography or celiac angiogra- 
phy rather than selective splenic arte- 
riography alone is recommended in 
order not to overlook the coexistence 
of other intraabdominal aneurysms.” 
Management is controversial in 
asymptomatic patients as close obser- 
vation and follow-up may be justified 
in selected cases.** DeBakey recom- 
mends that asymptomatic splenic ar- 
tery aneurysms should be resected if 
the patient is a good surgical risk 
(oral communication, December 1972). 
We favor surgical excision of the an- 
eurysm with or without splenectomy 
in patients who are good surgical 
risks, as well as in all cases of leak- 
ing, enlarging, or symptomatic aneu- 
rysms. Asymptomatic aneurysms in 
women of childbearing age constitute 
a special hazard because of the in- 
creased incidence of rupture during 
pregnancy. Resection of the aneu- 
rysm through the lesser sac with or 
without splenectomy is generally the 
recommended procedure. 
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4xN.F. Protease — 6xN.F. Amylase— 10xN.F. Lipase (whole pancreas); 


Digests 100 times its weight of casein; 150 times its weight 
of starch; 456 times its weight of fat. Contains esterases, 
peptidases, nucleases, elastase, collagenase and other 

enzymes of pancreas (not an artificial mixture of enzymes). 


in VITRO \iokase rich in most enzymes found in the human pancreas... 


BUT, ultimate measurement is: - 


Performance in VIVO—in MAN 


Effective without enteric coating. 
More clinical studies confirming effectiveness Viokase in man, 


than for all other pancreatic preparations combined. 


Replaces pancreatic 
enzymes in man with 
total pancreatectomy 


Recent papers of significance: 


Vitamin B; malabsorption in chronic 
pancreatic insufficiency; Phillip P. Toskes, 
et al, New England JI. of Medicine, 284, 
12, 1971. 


“‘Viokase contains an intrinsic factor 
essential for absorption of B;2.” 


Pancreatic Problems, 2. Chronic Pancreatitis 
and Pancreatic Tumors, Robert M. Zollinger, 
Postgraduate Medicine, pp. 145-149, 

April, 1971. 


“Pancreatic replacements such as 
pancreatin (Viokase) are givenina 
dosage of 1 gm three times per day.” 


The Use of Pancreatin in Fat Embolism; 
W. W. Waddell, presented Nebr. Sec. Amer. 
Coll. of Physicians, February, 1971. 


"One can produce measurable increase 
in serum lipase levels by . . . Viokase. 

. patients with fat embolism. ..do 
better clinically.” 


Effect Pancreatic Collagenase on Muscle 
Connective Tissue; L. D. Satterlee, J1. Food 
Sci., 36: 130-132, 1971. 


Viokase contains high concentrations 
collagenase and elastase essential to 
digestion. 






Help for the few — 


allergic to pork. 


Consistent Effectiveness > 


Beef Viokase — the only source of 
Beef Pancreatin for the few patients 
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Ten or more years after 



























total pancreatectomy Viokase and 
insulin maintain useful life in man. Reported 
by Kenneth Warren following his published study 
in Annals of Surgery, 164:830:834 (1966), “Life after 
Total Pancreatectomy for Chronic Pancreatitis.” “Eight 
patients had total pancreatectomy ... a long term 
follow-up is now available for six. The diabetic state 
has remained stable in these patients, and their 
nutrition and weight are maintained on a high 
carbohydrate, high protein, low fat diet, 


together with use of desiccated 


whole pancreas, Viokase.” 











Harry Shwachman, et al, Pediatrics 46:335-343 






(1970) states: “We have used Viokase in powder 










or tablet form as an effective product since 
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Nineteen years of consistent 










effectiveness. 
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for injection) 


The once-a-day intravenous antillibic 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the first t day 
of treatment administered in one or two infusions. Subsequet 
daily dosage is 100 to 200 mg. depending upon the severity of inféction, 
with 200 mg. administered in one or two infusions. PAN 
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1. 
Effective in a wide range of 
a ~  Surgicalsituations = 
including bowel infections, peritonitis, 
pyelonephritis, cholecystitis, 
prostatitis, cellulitis, abscesses, 
and wounds 


WHEN CAUSED BY SUSCEPTIBLE* STRAINS OF THESE ORGANISMS 
Klebsiella pneumoniae,t Enterobacter aerogenes, Escherichia coli, Bacteroides 


ny strains of bacteria have been shown to be resistant to tetracyclines. These include strains of 
streptococci, pneumococci, and many gram-negative organisms. Therefore, culture and sensitivity testing 
are advisable to determine the susceptibility of the infecting organism to doxycycline. 
tRespiratory and urinary infections. 


2. 

„Studies to date have indicated that 
Vibramycin at the usual recommended 
doses does not lead to excessive 
accumulation of the antibiotic in patients 
with renal impairment 


3. 
The therapeutic antibacterial serum 
activity will usually persist for 24 hours 
following recommended dosage 


See Brief Summary on following 
page for information on side effects, 


osage and contraindications. 
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for injection) 


Vials containing doxycycline hyclate equivalent 
to 100 mg. doxycycline with 480 mg. ascorbic acid, 
and 200 mg. doxycycline with 960 mg. ascorbic acid 


The once-a-day intravenous antibiotic 


The usual adult dosage of Vibramycin |.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subsequent 
daily dosage is 100 to 200 mg. depending upon the severity of infection, 
with 200 mg. administered in one or two infusions. 


Vibramycin® Hyclate (doxycycline hyclate) and 

Vibramycin® Hyclate I.V. (doxycycline hyclate for injection) 

BRIEF SUMMARY 

Contraindicated: In persons hypersensitive to any of the tetracy- 
clines. 

Warnings: Use of tetracyclines during the last half of pregnancy, in- 
fancy and childhood to the age of 8 years may Cause permanent 

discoloration of developing teeth. This is more common during 

long-term use of the tetracyclines but has been observed following 

repeated short-term courses. Enamel hypoplasia has also been re- 
ported. Thus, tetracyclines should not be used in this age group un- 
less other drugs are not likely to be effective or are contraindicated. 
Individuals receiving tetracycline antibiotics should be advised that 

direct sunlight or ultraviolet light can cause photosensitivity reac- 
tions. If these reactions (exaggerated sunburn) occur, discontinue 

therapy. Doxycycline forms a stable calcium complex in any bone- 
forming tissue. Fibula growth has been decreased in prematures 

given oral tetracyclines 25 mg./kg. q. 6 h., but this reaction was re- 
versible when the drug was discontinued. 

The antianabolic action of the tetracyclines may cause an in- 
crease in BUN. Studies to date indicate that this does not occur 
to a significant degree with the use of Vibramycin in patients with 
impaired renal function. 

Vibramycin Intravenous has not been studied in pregnant pa- 
tients. It should not be used in pregnant women unless, in the judg- 
ment of the physician, it is essential for the welfare of the patient. 

Animal studies indicate that tetracyclines cross the placenta, are 
found in fetal tissues and can have toxic effects on the developing 
fetus. Evidence of embryotoxicity has also been noted in animals 
treated early in pregnancy. 

The use of Vibramycin Intravenous in children under 8 years is 
not recommended because safe conditions for its use have not 
been established. 

Tetracyclines are present in the milk of lactating women who are 
taking a drug in this class. 

Precautions: Overgrowth of nonsusceptible organisms may occur, 
including fungi. If such superinfections are encountered, discon- 
tinue Vibramycin and institute appropriate therapy. 

In venereal disease when coexistent syphilis is suspected, a dark- 
field examination should be done before initiating therapy. Conduct 
monthly serological tests for at least 4 months. 

Because tetracyclines depress plasma prothrombin activity, pa- 
tients on anticoagulant therapy may require downward adjustment 
of their anticoagulant dosage. 

In long-term therapy, conduct periodic laboratory evaluation of 
organ systems, including hematopoietic, renal and hepatic. 

Treat all Group A beta-hemolytic streptococcal infections for at 
least 10 days. 

Avoid giving doxycycline with penicillin because of possible inter- 
ference with penicillin activity. 

Antacids containing aluminum, calcium, or magnesium impair 
absorption and should not be given concomitantly to patients taking 
oral Vibramycin. 

Adverse Reactions: Anorexia, nausea, vomiting, diarrhea, glossitis, 


dysphagia, enterocolitis, inflammatory lesions (with monilial over- 
growth) in the anogenital region, maculopapular and erythematous 

rashes, exfoliative dermatitis, photosensitivity, urticaria, angio- 
neurotic edema, anaphylaxis, anaphylactoid purpura, pericarditis, 
exacerbation of systemic lupus erythematosus, hemolytic anemia, 
thrombocytopenia, neutropenia and eosinophilia have been re- 
ported. Prolonged administration of tetracyclines may produce 

brown-black microscopic discoloration of thyroid glands. No ab- 
normalities of thyroid function studies are known to occur. Bulging 

fontanels have been reported in young infants on therapeutic dos- 
age but disappeared when the drug was discontinued. A dose- 
related rise in BUN has been reported. 

Oral Adult and Children’s Dosages: See the Vibramycin Oral pack- 
age insert for recommended dosage schedules for adults and 

children. 

Intravenous Dosage and Administration: Note: Rapid administration 

is to be avoided. Parenteral therapy is indicated only when oral 

therapy is not indicated. Oral therapy should be instituted as soon 

as possible. If intravenous therapy is given over prolonged periods 

of time, thrombophlebitis may result. 

The usual dosage and frequency of administration of Vibramycin 
I.V. (100-200 mg./day) differs from that of the other tetracyclines 
(1-2 Gm./day). Exceeding the recommended dosage may result in 
an increased incidence of side effects. 

Studies to date have indicated that Vibramycin, at the usual rec- 

ommended doses, does not lead to excessive accumulation of the 
antibiotic in patients with renal impairment. 
Intravenous Adult Dosage: The usual dosage of Vibramycin I.V. is 
200 mg. on the first day of treatment administered in one or two in- 
fusions. Subsequent daily dosage is 100 to 200 mg. depending on 
the severity of infection, with 200 mg. administered in one or two 
infusions. 

In the treatment of primary and secondary syphilis, the recom- 
mended dosage is 300 mg. daily for at least 10 days. 

Intravenous Children’s Dosage: The recommended dosage schedule 
for children weighing 100 pounds or less is 2 mg./Ib. of body weight 
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Subsequent daily dosage is 1 to 2 mg./Ib. of body weight given as 
one or two infusions, depending on the severity of the infection. For 
children over 100 pounds the usual adult dose should be used. (See 
“Warning” Section for Usage in Children.) 

General: The duration of infusion may vary with the dose (100 to 
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minimum infusion time for 100 mg. of a 0.5 mg./ml. solution is one 
hour. Desired concentrations of the final solution should be 0.2 
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therapeutic antibacterial serum activity will usually persist for 24 
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subcutaneously. Caution should be taken to avoid the inadvertent 
introduction of the intravenous solution into the adjacent soft tissue. 
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Polypoid Adenomas of Brunner Glands 


Leonardo M. Chato, MD; Pedro Gonzalez, MD; Robert L. Schmitz, MD, Chicago 


Two cases of polypoid adenoma of Brun- 
ner glands occurred. One patient had nausea 
and vomiting, ahd the other mere epigastric 
discomfort. One was in the first portion of 
the duodenum, the other in the second. Both 
were removed by simple transduodenal exci- 
sion and the patients did well. It is a rela- 
tively rare benign tumor, which may be of 
hamartomatous origin. 


lypoid adenomas of Brunner 

glands are rare. To our knowl- 
edge, there are about 90 cases of poly- 
poid lesions of the duodenum reported 
in the literature and of these, 46 are 
deseribed well enough to classify 
them as of Brunner glands’ origin.' 

The first mention of Brunner 
glands was made by Wepfer’ in an 
autopsy report. Brunner,’ in 1688, 
gave a clear anatomical descrip- 
tion of these glands, thus laying the 
groundwork for the eponym we use 
today. Cruveilhier'’ is credited with 
the first report, in 1835, of a tumor of 
these glands. In his case, a polypoid 
adenoma had caused intussusception 
of the duodenum and intestinal ob- 
struction. 

Bockus estimates that about 25% of 
small bowel adenomas occur in the 
duodenum; about 50% of these contain 
elements of Brunner glands and 10% 
of that number are true Brunner 
gland adenomas.‘ 


Report of Cases 


Case 1.—A 35-year-old woman was ad- 
mitted to the hospital because of inter- 
mittent epigastric pain, nausea, and vom- 
iting. These symptoms had been present 
several years but became especially severe 
six weeks before admission. The symptoms 
came on after eating and were partially re- 
lieved by antacids. There was no history of 
jaundice, hematemesis, or hematochezia. 
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Results of inventory by systems were 
unremarkable. 

Physical examination finéings were nor- 
mal except for some epigastric tenderness. 
Findings from routine laboratory exami- 
nations were within normal limits. Barium 
study of the upper gastrointestinal tract 
revealed a polypoid growth on the lesser 
curvature side of the first portion of the 
duodenum, estimated to be 2 cm in diame- 
ter. The radiologic diagnosis was duodenal 
polyp (Fig 1). 

The patient underwent exploratory lap- 
arotomy and a polypoid mess was felt im- 
mediately distal to the pylorus. A 1-inch 
longitudinal transduodenal incision was 
made and an ovoid-shaped mass measur- 
ing 1.6 x 0.7 cm with a broad pedicle was 
found on the posterior aspect of the first 
portion of the duodenum. It was ampu- 
tated through the pedicle. The tumor mass 
had a rubbery consistency, a smooth, glis- 
tening surface and, on cut section, a lobu- 
lated, grayish, mucoid-like character. 
Microscopic examination stained with 
hematoxylin-eosin showed marked prolif- 
eration of rounded to ovoid acini under 
muscularis mucosae. The tumor was subdi- 
vided into lobules by fibromuscular septa 
(Fig 2). Acini and ducts in some sections 
were noted adjacent to each other. Histo- 
logic diagnosis was adencma of Brunner 
gland. 

The postoperative course was unevent- 
ful, and subsequently there were no other 
symptoms referable to the gastrointestinal 
tract. 

CasE 2.—A 40-year-old white woman was 
admitted to Mercy Hospitel because of epi- 
gastric discomfort and gereralized malaise 
of four to six months’ duration; these 
symptoms were usually followed by a 
heavy meal. There was no history of nau- 
sea, vomiting, hematemesis, or hemato- 
chezia. The past history and results of 
inventory by systems and physical exami- 
nation were unremarkable. Findings from 
routine laboratory examinations were 
within normal limits. 

The pertinent finding was in the upper 
gastrointestinal tract barium study, which 
revealed a well-defined central defect 
within the second portion cf the duodenum 
and estimated to be 2 x 1% cm (Fig 3). 

Exploratory laparotomy was performed 
and a tumor mass that eould be moved 


back and forth was found in the second 
portion of the duodenum. A 1%-inch lon- 
gitudinal transduodenotomy incision was 
done and a soft polyp was found on the 
lesser curvature side near the papilla of 
Vater measuring 3 x 2 x 4% cm. The 
duodenal polyp had a broad base of normal 
mucosa with the outer surface firm and 
wrinkled. It was amputated through the 
base. On cut section, the inner surface was 
trabeculated with small areas filled with 
fluid, appearing as cystic-like structures. 
Microscopic examination showed prolifera- 
tion of Brunner glands with lobulations 
separated by fibroid septa. Multiple 
glandular cystic dilatations lined by colum- 
nar cells were noted beneath the muscu- 
laris mucosae. The histopathologic diag- 
nosis was adenoma of Brunner gland. The 
postoperative course was uneventful. 


Comment 


Grossman’ discussed in detail the 
anatomy and the physiology of Brun- 
ner glands. Unlike the ordinary 
mucus-secreting glands, they extend 
deep in the intestinal wall into the 
muscularis mucosae. Tumers arising 
from them, whether broad-based or 
pedunculated, are covered by normal 
duodenal mucosa. Brunner glands are 
peculiar to the duodenum and are lo- 
cated for the most part in the first 
portion of the duodenum beginning 
at the pylorus and gradually dimin- 
ishing toward the second and third 
portions of the duodenum. It is be- 
lieved that these glands seerete an al- 
kaline mucoid material that protects 
the duodenal mucosa from the acid in 
the gastric secretions entering the 
duodenum. Florey and Harding’ 
showed experimentally an increase in 
the alkaline mucin secretions of 
Brunner glands in the presence of 
acid in the duodenum. The protective 
action of this alkaline secretion 
has been demonstrated by Grossman’ 
but the exact mechanism of action 
against the damage of acid secretion 
is not definitely known. 

The pathogenesis and cause of 
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Fig 1.—Roentgenogram showing filling 
defect measuring about 2 cm in diameter 
on lesser curvature of first portion of duode- 
num. 


these tumors are still in doubt. Feyr- 
ter,’ in 1934, suggested that they rep- 
resent hyperplasia and described 
three types: (1) diffuse nodular hyper- 
plasia, (2) circumscribed nodular hy- 
perplasia, and (3) adenomatous hy- 
perplasia. Cattell and Pyrtek* have 
suggested that chronic inflammation 
produces the hyperplasia. Erb and 
Johnson’ suggested that it is a 
response to excess gastric acidity. 
Kaplan et al,'® however, could demon- 
strate no relationship between gas- 
tric acidity-and Brunner gland hyper- 
plasia. 

In a review of the English litera- 
ture, Kaplan et al’® showed that 45% 
of patients with Brunner gland ade- 
nomas had hyperchlorhydria, 20% had 
hypochlorhydria, and the rest had 
normal gastric acidity. Goldman" be- 
lieved these tumors to be of ham- 
artomatous origin rather than true 
adenomas. His arguments are based 
on the intimate mixture of both aci- 
nar and ductular elements, which it is 
unusual for hyperplasia or neoplasia 
to produce, and also on the presence 
of thickened bundles of smooth mus- 
cle scattered throughout the tumors. 
In addition, the finding of some cells 
with eosinophilic granules, reminis- 
cent of Paneth cells, lends support to 
this theory. 

No instance of malignant Brunner 
gland adenomas has been reported. 

Brunner gland tumors are usually 
found in the first portion of the 
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Fig 2.—Adenoma showing numerous 
rounded and ovoid acini under muscularis 
mucosae divided into lobules by fibro- 
muscular septa (hematoxylin-eosin, original 
magnification x 125). 


duodenum, but Cattell and Pyrtek® 
reported one distal to the ampullae of 
Vater, Goldman" one in the second 
portion of the duodenum, and Bee- 
man’? one in the third portion. Our 
second case arose in the distal second 
portion. 

Goldman’s review of the litera- 
ture’ for Brunner gland adenomas 
showed an age range from 11 days to 
77 years and a preponderance of male 
patients. Symptoms varied from 
vague epigastric discomfort to post- 
prandial abdominal pain, bloating, 
nausea, and vomiting. 

There was gross blood in the stools 
in 45% of cases. Massive gastroin- 
testinal bleeding has been reported" 
and obstruction can occur from the 
size of the polyp, multiple polyps, or 
intussusception." 

Physical findings are absent except 
for occasional epigastric tenderness. 

Roentgenographic studies are es- 
sential to the diagnosis and may re- 
veal a cobblestone effect, if multiple 
polyps are present or a sessile or pe- 
dunculated defect occurs when a soli- 
tary polyp is present. 

When these adenomas are demon- 
strated, surgical intervention is indi- 
cated and usually involves trans- 
duodenal excision of the polyp. One 





Fig 3.—Roentgenogram showing well-de- 
fined central defect measuring 2 x 1⁄2 cm 
on distal second portion of duodenum. 


should consider duodenal polyp in 
any unexplained hematochezia, and 
should explore the first portion of the 
duodenum if no other cause for the 
bleeding is found during laparotomy. 
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enetics and Colon Cancer 


; nry T. Lynch, MD; Hoda Guirgis, PhD; Milton Swartz, MD; 


i Tant Lynch, RN; Anne J. Krush, MS; Arnold R. Kaplan, PhD, Omaha 


This is primarily a genetic study of colon 
cancer based upon the examination of gene- 
alogy andal! histologic varieties of cancer in 
probands. and their first-degree relatives in a 
retrospective study (98 colon cancer pro- 
bands) and a prospective study (50 colon 
cancer probands) with carefully matched 
controls for the prospective series. Results 
‘revealed site-specific colon cancer, breast 
cancer, and multiple primary malignant neo- 
plasms occurring in significant excess 
amongst first-degree relatives of colon can- 
“er probands in the experimental groups 
when compared with those in the contro! 
“group. These observations suggest that a fa- 
miliat factor is etiologic for colon cancer, 
. breast cancer, and multiple primary malig- 

“nancies in certain families. The mechanism 
may be gene transmitted, associated with 
a familial-occurring oncogenous virus, or 
other nongenetic or familial agent, or a com- 
bination of these factors. 





Cii of the colon and rectum 
J is the most frequently occurring 
visceral malignancy in the United 
States, where it is expected to have 
affected 76,000 individuals and caused 
47,000 deaths during 1972. Despite in- 
tense efforts to elucidate the cause, 
the preblem remains enigmatic.’ Ge- 
netic differences have frequently 
been associated with different dia- 
theses for this disease. The roles of 
genetic variables appear to be hetero- 
geneous, embracing different etio- 
logic combinations. Simple Mendelian 
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modes of genetic transmission have 
been associated with several dis- 
orders involving carcinoma of the co- 
lon (Table 1). Less cleas-cut evidence 
of hereditary factors has been noted 
in certain families with increased fre- 
quencies of site-specifie colon cancer 
in which close relatives of colon can- 
cer probands have an empirical risk 
for developing cancer. Colon cancer 
also oecurs in excess in some breast- 
cancer-prone families and it has been 
found associated with other medical 
disorders, including ulcerative co- 
litis." 

The purpose of this gaper is to re- 
port a study of familial factors in co- 
lon cancer based upon (1) a retrospec- 
tive series of 98 colon cancer probands 
and (2) a prospective series of 50 colon 
cancer probands (matched controls 
have been provided for the prospec- 
tive series). Genetic analysis was 
based upon the study of first-degree 
relatives of all the patients, and 
comparison with the first-degree rela- 
tives of the control group. Results 
were also compared with empirical 
risk type problems in colon cancer as 
well as with genotypic variations in 
colon-cancer-prone families either un- 
der our pyeshenions er cited in the 
literature. 


Material and Methods 


Medical records were reviewed of all pa- 
tients who received a diagnosis of adeno- 
carcinoma of the colon at the Omaha Vet- 
erans. Administration Hospital from 1951 
to 1969 (209 probands). AF living probands 
were interviewed in their homes or at hos- 
pitals. When pertinent information was in 
doubt, these patients were excluded from 


the study. Thus, the retrospective series of . 
98 patients represents only those patients — 
whose tumor and family histories have 
been available for review and ‘considered 
to be reliable. 

The prospective phase of our study: be- 
gan in 1969 with a review of. the medical 
records and interviews with each new pa- 
tient who was admitted with histologically | 
verified adenocarcinoma of the colon. Hach 
patient in the prospective series wás 
matched with a patient of the same age 
and sex with a diagnosis other than cancer 
who was admitted to the hospital at ap-: 
proximately the same time. The same: pro- 
cedures were followed for evaluation of 
these control patients as were employed ` 
for the prospective experimental group. In 
the retrospective studies only a limited 
number of probands were available for in- 
terview. Therefore, most of the informa- 
tion on these patients and their immediate 
relatives was obtained by interviewing one 
or more of their first-degree relatives. 
However, all medical information on these 
patients and their families was confirmed 
through hospital and physician records. In. 
the prospective phase all probands were in- 
terviewed intensively, and at least one or 
more first-degree relatives of each proband 
were interviewed either in person, by tele- 
phone call, or through correspondence, — 
However, in the end, the information ob- 
tained from these sources: was verified 
through physician or hospital records. Spe- 
cial attention was. given to the evaluation 
of all histologic varieties of cancer, in- 
cluding multiple primary malignant neo- - 
plasms. Genealogy was documented as 
completely as possible. Secondary sources, 
in addition to physician and hospital 
records, included records from bureaus of 
vital statistics, historical archives, and 
genealogical societies. Verification of fani- 
ily history, however, was less complete for 
some of the patients in the retrospective 
series, because of difficulty im locating cer- 
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Syndrome 
Familial Polyposis coli?? 
Gardner syndrome* 
Peutz-Jegher syndrome** 
Turcot syndrome’ 


Generalized gastrointestinal 
adenomatous polyposis* 


Juvenile polyposis coli?* 
Cronkhite-Canada syndrome” 


Solitary polyps” 
Cancer family syndrome’? 
Familial combined breast 


and colon cancer® 
Ulcerative colitis’ '5 


Site-specific colon 
cancer" 


polyposis coli. 





Common, 

Study No. % 
Retrospective 23 13.9 
‘Prospectivve 15 21.4 








Control 


‘tain close relatives. This is one of the ma- 
jor shortcomings of retrospective studies 
~in genetics. : 
» Statistical: analysis was performed on 
the following measurements: 
<=> L The total number of first-degree rela- 
tives in each family: was determined and 
the range and mean were calculated for 
the prospective, control, and retrospective 
groups. 
2. Age at diagnosis and distribution. by 
age in both prospective and retrospective 
studies were determined and expressed as 
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Table 1.—Listing of Disorders Associated With Colon Cancer 
and Their Mode of Inheritance When Known 








Table 2._Frequency of Cancer in First-Degree Relatives 


Retrospective Prospective Control 
Total: 98 Total: 48 Total: 48 

First-Degree Relatives With PPEP SNE — ey penne 
Cancer Other Than Colon Cancer No % No % No % 

- 1 Cancer 54 55.1 17 35.4 


Table 3.—Percentages of Colon and Multiple Cancers 
in the Two Experimental and Control Groups 









Mode of Inheritance 
Autosomal dominant 
Autosomal dominant 
Autosomal dominant 
Autosomal recessive 


Possible autosomal 
dominant 


Autosomal dominant 

No known familial 
reports 

Possible autosomal 
dominant 


Probable autosomal 
dominant 


Probable autosomal 
dominant 


Possible autosomal 
dominant in certain 
families 


Inheritance is unclear; 
empirical risk suggests 
three-fold increased risk 
for colon cancer to 
first-degree relatives of 

colon cancer proband 











































# Adenocarcinoma of the colon in relatives who did not have manifestations of juvenile 





























Other Cancers Multiple 
No % No % 





142 86.1 
55 78.6 
26 89.7 


18 18.4 
8 16.7 
1 2.1 










frequency distribution curves. 

3. The frequency distribution of all his- 
tologic varieties of cancer present in first- 
degree relatives was compiled and the dif- 
ferences between experimental and control 
groups were evaluated for significance 
based upon x’ tests. 

4, The families were divided according 
to the total number of cancers in each fam- 
ily and the respective percentages were 
calculated. 

5. Data were tabulated for first-degree 
relatives in families that contained two or 


more relatives. with cancer in a search for 
possible familial associations between dif- 
ferent types of cancer: (1) when the sub- 
jects. affected were restricted to sibships 
(sibs only affected), (2) vertically trans- 
mitted (parent-child affected), and (8) both 
(parent and sibs). 

6. A sex-ratio analysis was determined 
with respect to tumor occurrence in first- 
degree relatives. 





Results 


Data analysis was based upon the 
medical histories of probands and 
their first-degree relatives in the two 
experimental groups and one control 
group. The first. experimental group 
included 98 probands with colon can- 
cer (histologically verified) who were 
studied retrospectively. The number 
of relatives in these families ranged 
from 3 to 43 members with a mean of 
6.0. The second experimental group 
included 50 probands with diagnoses 
of colon cancer (histologically veri- 
fied) and their first-degree relatives 
who were studied prospectively. The 
number of subjects in these families 
ranged from 3 to 24 with a mean of 
9.4. This group was matched with 50 
control subjects and their first-degree. 
relatives who were also studied pro- 
spectively. The number of members 
in these families ranged from 4 to 18 
with a mean of 9.2. 

The age distribution at diagnosis 
of colonic cancer in members of the 
retrospective and prospective groups 
is shown in Fig 1 and 2. The results 
show no difference between the 
groups with respect to age at diag- 
nosis. The conditions of a maximum 
number of patients were diagnosed 


‘when they were between the ages of 


60 and 80 with a mean age of 64.8. 

The frequency distribution. of all 
histological varieties of cancer pres- 
ent in first-degree relatives of pro- 
bands from the prospective proband 
group and the control group is shown 
in Fig 3. whe get 

Colon- cancer was found in 23 first- 
degree relatives of the 98 colon cancer 
probands in the retrospective series 
and in 15 first-degree relatives of the 
50. colon cancer probands in the pro- 
spective series. In turn, only three 
cases of colon cancer were found in 
the control group. A comparison of 
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the prospective and control groups re- 

_ vealed an increase in the frequency of 

colon cancer (P<.01) and breast can- 

eet (P<.05) in the first-degree rela- 

_ tives of the experimental group. 

- The number of families in the ex- 
perimental and control groups with 






creased frequency of multiple 
“malignancies was found in 
perimental. group compared 
ith the control group (P<.001) as 
-shown in Table 3. Consanguinity was 
absent in both the proband and con- 
trol groups. 
The histological types of cancer are 
recorded for first-degree relatives of 
probands in each family in the pro- 
spective and retrospective groups in 
» Tables 4 to 8 and summarized in 
© Table 9. We have classified these fam- 
-ilies into three groups: (1) families 
< in which only sibs were affected and 
none of the parents or grandchildren 
-were affected, (2) those in which one 
or both parents and only one child 
vere affected, and (3) those in which 
one or both parents and more than 
one child, and in some cases also 
grandchildren, were affected. 
There was no significant difference 
` concerning cancer of all sites between 
‘the two proband groups and the con- 
trol group. When the number of oc- 
: eurrences of. colon and breast cancer 
< was compared between the experi- 




















< spective group. 


45 





& 8 & 


20 


No. of Subjects 


sobs 
oO 


Age at Diagnosis, yr 
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Fig 1,—Frequency distribution curve of age at diagnosis in retro- 








Table 4.—Registry of Cancer Diagnoses: Parent-Child Only 
(Retrospective Group) 








Children 

















borer 
S Affected 
Family Parents (Age at Diagnosis, yr) Total No. (Age at Diagnosis, yr) 
Case No. Father Mother Male Female Male ; 









Female Total 







2. Colon (44) 
Lung (55) 






Unknown (68) 5 4- Multiple (65) 


OA 






pey 





















































Stomach (60) ... 1 O Colon (65) 1 
Skin (74) 2 1 . Colon (77) 1. 
Unknown 4 0. Colen (65) ad 
79 Bladder sa 1 1 Colon (67) J 
92 Unknown (84) ... 1 2 = Colon (62) 1 
96 was Liver (59) 1 0 Colon (55) 1 
110 Bladder (66) 1 0 Calon (60) 1 
112 Unknown iz 1 0O Colon (69) 1 
137 Stomach (62) i O Colon (40) Ta 
152 Unknewn (84) 2 2 Colon (66) i 
154 Throat 1 0 Colon (73) i] 
169 Ree 3 2 Colon (77) 1 
Liver (60) 4 2 Colon (74) er 1. s 
179 TP Breast 65) 1 1 — Colon (67) pice 1 


245 nas Breast (72) 1 1 Colon (72) or RE | 


mental and control groups, there was 
a significant difference (P <.05). The 
familial association of colon and 
breast cancer has also been verified in 
a study of 34 families, ascertained 
originally for breast cancer, wherein 


gastrointestinal cancer was observed 
in 22 families and colon cancer was 
the most frequently associated malig- 
nant neoplasm in 14 of these fam- 
ilies. A control group was not uti- 
lized in this series of 34 breast cancer 


Fig 2.—Frequency distribution curve of age at diagnosis in prò- 
spective group: 








No. of Subjects 


O 
$ 
> 
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Age Distribution, yr 
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Total No. 
Male 








Family Case No. Female 


_Table 5.—Registry of Cancer Diagnoses: Sibs Only (Retrospective Group) 





Male 

1 Colon (64) 
Throat (47) 

7 Colon (60) 
Unknown 

1 Colon (54) 


Children 
Affected (Age at Diagnosis, yr) 


Female 











Skin 
Lung (77) 
Breast 






Colon (72) 





Colon 


Colon 
Unknown 


_ Colon (66) 





Stomach 


Colon (77) 
Lung (65) 





Colon (62) 


Colon (75) 
Prostate (74) 2 


4 Multiple (75) 





Colon (68) 
Unknown 


Skin (78) 4 
129 7 5 Colon (76) Neck 

Bone 

Leukemia 4 
130 3 (83 Colon (74) 


Leukemia (79) can 


Calon (69) 
Prostate (65) 


Colon (74) 
Prostate (59) 


Colon (67) 
Throat (65) 


Colon (70: 









Esophagus (53) 










Neck 
(69) Female organs 












Esophagus (60) 






Colon (683 
LeukemiaX70) or 


Colon (47) 





Leukemia 
Breast (57) 


Coton (78) 
Stomach:(74) 





families. In the present colon. cancer 
üdy, however, an association is 
_ demonstrated when the data are com- 
‘pared with those of a control group. 
Comment _ 

These data are consistent with 
findings by Macklin“ and others 
who clearly. demonstrated an in- 


creased frequency of colon cancer in 
close relatives of colon. cancer pro- 
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Colon (67) 
Colon (&9) 
6 Colon (43) 
i Throat 63) 
Stomach (70) st 

















bands when compared with control 
families. However, we have extended 
our data and, comparing the pro- 
bands’ families with controls, we have 
shown other possible combinations of 
differing histologie varieties of can- 
cer. Thus, among first-degree rela- 
tives of colon cancer probands, breast 
cancer appears to be the most fre- 
quently associated malignant neo- 
plasm (P <.05). It should also be noted 





Table 6.—Registry of Cancer Dia 





Parents (Age at Diagna 
Father 


M 
Stom 






Liver (72) 
Colon (65) 





Prostate (72) 


Stomach (71) 











143 tees Unkni 
175 teeth Stomi 
198 Leukemia 
202 
171 
32 ee a's 
145 Skin (66) Leuke: 
26 Rectal (59) bce 
105 Unkne 


that in a review of a large series 
of multiple primary malignant neo- 
plasms, colon cancer was the most 
frequently occurring extra primary 
malignant neoplasm associated with 
breast cancer.’ 

We found no significant association 
of colon cancer with any other histo- 
logic varieties of cancer. Our series is 
a limited one; a much larger series of 
patients might also show other tumor 
associations. ene 

Analysis of familial combinations 
in the colon.cancer proband series has 


shown 25 sibships with two or more 
members affected with colon cancer 
- In the retrospective series, five in the 


prospective series, and only two in 
the control series. Parent and off- 


‘spring combinations were affected 


with colon cancer in 24 families of 
the retrospective series, and in 8 fam- 
ilies of the prospective series. Only 
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: and Parents {Retrospective Group) 

















Children 
tal No. Affected (Age at Diagnosis, yr) 
ene ee ahi 
“Female Male Female Total 
2 Colon (64) ics 1 
3 Colon (62) Endometrial (50) 2 
8 Colon (70) Hodgkin 


Stomach (56) Stomach 
Lun Stomach 6 


bung 




























. Pancreas ae 2 
2 Colon (66). Unknown (80) 
— Unknown (60) Breast (43) 4 
2 Colon (66) 
-= Keukemia E 2 
8 Colon (51) Leukemia 
Unknown 3 
1. Colon (75) Stomach 
Epigiottis (67) 3 
1 Colon (74) 
Stomach re 2 
3 Colon (66) Leukemia 
Unknown 
Prostate a 4 
3 Colon (67) 
Hodgkin (37) 
‘Throat (59) ee 3 
(©: <01 Colon (64) 
Prostate (65) ... 2 
A D N TA EE N S E YTT e 
0 Colon (71) Endometrial (85) 2 
pa E ett ttt ACL aa 
3 Colon (62) ae 1 
i 2. Colon: (69) Unknown 2 
ni2 Golan (56) 
3 Skin (67) 


Colon (70) E 3 


_.. four families with such a combination 
were found in the control series. Fi- 
“nally, parents and two or more sib- 
lings were affected in 16 families in 
the retrospective series, and in 9 fam- 
ilies in the prospective series, while 
the control series showed only one. 
Our data are consistent with the 
observation that the phenomenon of 
colon cancer is associated with mul- 
tiple causes. Thus, in certain families, 
colon cancer is restricted to sibships 
with both parents free of this disease, 
and in.others the disease is mani- 
fested in parents and offspring. In 
considering the complexity of colon 
eancer, with variable but often late 
age of onset, it is impossible to state 
categorically that the parents in some 
of these families would not have de- 
veloped the condition if they had 
lived long enough. Furthermore, we 
are unable to evaluate their true risk 
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Sibs and parents 
16 Bladder (84) ... 5 


81... Colon (78) 3 


114... Hodgkin (71) 5 






164 Multiple (60) 5 
(60) 






187 Stomach (84) ... 10 
207 .. Breast (65) 6 
220 Leukemia (80) Breast (67) 10 









221 Multiple (44) Breast 7 
56) 
229 Bone (55) stn 5 





for the disease, since we do not have a 
reliable genetic marker available to 
ascertain risk status. The absence of 
consanguinity is not sufficient to dis- 
miss the possible involvement of re- 
cessive factors, since colon cancer is 
relatively common in our population. 

The finding of parent-child involve- 
ment with colon cancer is consistent 
with a familial factor transmitted 
from one generation to the next. This 
association could involve facters that 
are gene-transmitted; nengenetic 
factors such as virus, diet, or other 
carcinogenic factors; or a combination 
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Table 7.—Registry of Cancer Diagnoses: Prospective Groups 


Fam- Children Lah 
ily Parents (Age at Diagnosis, yr) Total No. Affected (Age at Diagnosis, yr) 
Case -i N aa AN E A PADRES 
No. Father Mother Male Female Mate Female Total 

Parent-child only 
64 Prostate (72) ... 3 2 Colon (71) fae 1 
65... Skin. ¢89) 7 3 Colon (57) ee i 
106 Multiple (71) Lung (66) 3 3 Colon (62) 
(73) Skin (63) 2 
167 Colon (81) a 5 O Colon (72) I 
183 ... Colon 6 3 Colon (70) 1 
209... Stomach (75) 2 3 Colon (57) 1 
216 Kidney 2 1 Multiple (49) 
(52) 
Lung (52) 3e 
Sibs only 
3 6 5 Colon (66) 
Bladder (68) 
Lung (65) ae ee A 
4 3 3 Colon (66) 
Leukemia (69) ... 
Colon (75) Colon (80) 














2 Colon (79) 
Lung (51) 
2 Colon (55) 
Bladder (81)... 2 





2 Colon (50) Unknown 
Skin (69) 3 
3 Colon (54) Breast (65) 
Colon (62) 3 
2 Colon (64) 
Skin (64) 
Coton ea 3 
2 Colon (57) Colon (29) 
Colon (31) 3 
4 Colon (71) Breast 
Stomach 4 
3 Colon (62) 
Liver fe 2 
3 Colon (71) Reticulum cell 
Stomach (54) sarcoma 
Leukemia (24) 4 
4 Colon (33) Colon (40) 
Cecum 
Pancreas 
Colon (27) 5 
3 Colon (82) Colon (45) 
Liver (45) 


of the different factors. In one of the 
families described in this series, sev- 


eral generations were affected with; 


colon cancer, multiple primary can- 


cers, and early age of onset with over- : 
all clinical findings consistent with 









the cancer family syndrome, which 


we consider to be under the influence 

of an autosomal dominant gene.” 
The epidemiology of colon cancer is 

exceedingly complex. This report is 


concerned primarily with the role of 


genetic factors in diatheses for colon 
eancer, although both genetic and 
nongenetie factors must be consid- 
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Table 8.—Registry of Cancer Diagnoses: Control Groups 






Children 
Affected (Age at Diagnosis, yr) 
Male Total 










Family Parents (Age at Diagnosis, yr) © Total No. 
Case 


No. Father Mother 
Parent-child only . 
C 65 Endometrial: (70) 
C212 Skin (32) 

C207 Brain (75) ... 
C177 Skin 
C164 

Sibs only 

C4 





— 
Male: Female Female 







3. Leukemia 

2. Liver ies 
2- Lip (65% Hep 
1 Skin 

6 Lung (55) 

















4 
5 
2 
2 
8 


Breast (7) 


















4 Colon (64) 


Colon (€9) 
Spine (€D) 
Prostate (72) 


Endometrial (35) 














Spleen (72) 


C255 3 
i Colon (72) 4 









Sibs and parents 
C206 Pan 





Skin (78) 9 2 Prostate (66) 
Prostate (68) 


Prostate (81) 


















Fig. 3.—Frequency distribution of all histologic varieties cf cancer present in first-degree 
relatives of prospective and contro! groups. 
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ered. For example, Burkitt” has em- 
phasized the importance of dietary 
factors in the evolution-of carcinoma 
of the colon and rectum, basing his 
hypothesis on studies from Africa 
and other parts of the world, where 
the frequency of colon cancer appears 
to show marked variations that paral- 
lel populations showing characteristic 
dietary patterns. Accordingly, areas 
of low colon cancer incidence tended 
to be associated with high residue 
diet and, conversely, those areas 
showing a high frequency of colon 
cancer had low residue diets: It. was 
also of interest that diverticular dis- 
ease of the colon also occurred more 
frequently among individuals ex- 
posed to a low residue diet.” 

Other factors of importance in co- 
lon cancer include bile acids and coli- 
form bacteria, all of which may be in- 
terrelated with the dietary factor. 
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Thus, dietary fiber was shown to 
regulate the speed. of transit, bulk, 
and consistency of stools. Burkitt rea- 
soned that it would be. more likely 
that carcinogens produced by the ac- 
_ tion of abnormal bacterial flora when 
held for a prolonged period in a con- 
_ centrated form in contact with the 
bile mucosa may account for the high 
incidence of colon cancer in the more 
economically developed countries 
where low residue diet is so popular. 
Bacterial flora are capable of produc- 
ing many secondary bile acids, which 
are found in the cólon,” a fact al- 
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Table 9.—Summary of History of Cancer in First-Degree Relatives 
in the Two Experimental and Control Groups 


as Study No. % No. % No. % 
Prospective 

(No, = 50) 5 10 8 16 9 18 
Control 

(No. = 50) 2 4 4 8 1 2 
Retrospective 

conc (No. = 9B) 25 25 24 24 16 16 

Prospective/retrospective 
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luded to first in 1941 by Druckrey et 
al** when they demonstrated the asso- 
ciation of bacterial flora with cancer. 
It would be valuable to see if familial 
factors are operative in context with 
these environmental factors and 
thereby predisposing mernbers of cer- 
tain colon cancer-prone families dif- 
ferentially to these exogenous 
agents. 

Unfortunately, there have been no 
genetic studies of which we are aware 
wherein special attention has been 
given to the interactions with some of 
these nongenetic factors. We believe 
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it is essential, for the full elucidation 
of colon cancer cause, that host fac- 
tors be appraised with due consid- 
eration to their interaction with such 
environmental factors as diet, bile 
acids, and bacterial flora. A large- 
scale prospective study of colon can- 
cer-prone families with matched con- 
trols might clarify these causes, In 
addition to their implication for car- 
cinogenesis, genetic studies also har- 
bor a potential for cancer control 
through the recognition of relatives 
at high risk for the development of | 
colon cancer, and in certain circum- 
stances, for the development. of 
breast cancer. Ce 
Thus, it is possible that the gene(s) 
predisposing to cancer may ¢ause a 
mutation in a particular cell, which. 
may render this specific cell suscep- 
tible to malignant transformation — 
through interaction with a carcino- 
gen(s) such as an oncogenic virus, 





This investigation was supported by Damon 
Runyon Memorial Fund for Cancer Research 
grant DRG-1024. 


J Natl Cancer Inst 24:551-571, 1960. 

18. Peltokallio P, Peltokallio V: Rela- 
tionship of familial factors to carcinoma of 
Se colon. Dis Colon Rectum 9:367-370, | 


19. Schoenburg BS, Greenberg RA, Ei- 

senberg H: Occurrence of certain multiple 

rimary cancers in females. J Natl Cancer 
nst 43:15-32, 1969. 

20. Lynch HT, et al: A family study of 
adenocarcinoma of the colon and multiple 
primary cancer. Surg Gynecol Obstet 
134:781-786, 1972, 

21. Burkitt DP: Epidemiology of cancer 
ee colon and rectum. Cancer 28:3-13, 


22. Wynder EL, Shigamatsu T: Environ- 
mental factors of cancer of the colon and 
rectum. Cancer 20:1520-1561, 1967. 

23. Wynder EL, et al: Environmental 
factors of cancer of the colon and rectum: 
Il. Japanese spieemokgieal data. Cancer 
23:1210-1220, 1969. 

24. Druckrey H, Richter R, Vierthaler 
R: Zur endogenen Entstehung krebserre- 
gender Stoffe beim Menschen. Klin Woch- 
enschr 20:781-785, 1941. 


675 







e ulcer that 
x-ray couldn't 
n 









Photo of x-ray showing duodenal bulb 
irregularity but no ulcer demonstrated. 


Before prescribing, please consult complete product information, 
a summary of which follows: 


Indications: Symptomatic relief of hypersecretion, hypermotility 
and anxiety and tension states associated with organic er func- 
tional gastrointestinal disorders; and as adjunctive therapy in the 
management of peptic ulcer, gastritis, duodenitis, irritable bowel 
syndrome, spastic colitis, and mild ulcerative colitis. 
Contraindications: Patients with glaucoma; prostatic hypertrophy 
and benign bladder neck obstruction; known hypersensitivity to 
chlordiazepoxide hydrochloride and/or clidinium bromide. 
Warnings: Caution patients about possible combined effects with 
alcohol and other CNS depressants. As with all CNS-acting drugs, 
caution patients against hazardous occupations requiring com- 
plete mental alertness (e.g., operating machinery, drivieg). Though 
physical and psychological dependence have rarely been reported 
on recommended doses, use caution in administering Librium 
(chlordiazepoxide hydrochloride) to known addiction-prone indi- 
viduals or those who might increase dosage; withdrawal symptoms 
(including convulsions), following discontinuation of the drug 
and similar to those seen with barbiturates, have been reported. 
Use of any drug in pregnancy, lactation, or in women af child- 
bearing age requires that its potential benefits be weighed against 
its possible hazards. As with all anticholinergic drugs, an inhibit- 
ing effect on lactation may occur. 

Precautions: In elderly and debilitated, limit dosage to smallest 
effective amount to preclude development of ataxia, oversedation 
or confusion (not more than two capsules per day initially; in- 
crease gradually as needed and tolerated). Though generally not 
recommended, if combination therapy with other psychotropics 
seems indicated, carefully consider individual pharmacologic 


Large ulcer on anterior wall of 
dusdenal bulb. 


Located by 
endoscopy 
4/24/72 


effects, particularly in use of potentiating drugs such as MAO 
inhibitors and phenothiazines. Observe usual precautions in pres- 
ence of impaired renal or hepatic function. Paradoxical reactions 
({e.g., excitement, stimulation and acute rage) have been reported 
in psychiatric patients. Employ usual precautions in treatment 

of anxiety states with evidence of impending depression; suicidal 
tendencies may be present and protective measures necessary. 
Variable effects on blood coagulation have been reported very 
rarely in patients receiving the drug and oral anticoagulants; 
causal relationship has not been established clinically. 

Adverse Reactions: No side effects or manifestations not seen 
with either compound alone have been reported with Librax. 
When chlordiazepoxide hydrochloride is used alone, drowsiness, 
ataxia and confusion may occur, especially in the elderly and 
debilitated. These are reversible in most instances by proper dos- 
age adjustment, but are also occasionally observed at the lower 
dosage ranges. In a few instances syncope has been reported. Also 
encountered are isolated instances of skin eruptions, edema, 
minor menstrual irregularities, nausea and constipation, extra- 
pyramidal symptoms, increased and decreased libido—all infre- 
quent and generally controlled with dosage reduction; changes 

in EEG patterns (low-voltage fast activity} may appear during 
and after treatment; blood dyscrasias (including agranulocytosis), 
jaundice and hepatic dysfunction have been reported occasionally 
with chlordiazepoxide hydrochloride, making periodic blood 
counts and liver function tests advisable during protracted ther- 
apy. Adverse effects reported with Librax are typical of anticho- 
linergic agents, i.e., dryness of mouth, blurring of vision, urinary 
hesitancy and constipation. Constipation has occurred most often 
when Librax therapy is combined with other spasmolytics and/or 
low residue diets. 





~ Ulcer healed 
19 days later 


5/12/72 











Present illness: 30-year-old male with 3-week history of 
typical ulcer pain between meals, awakening with pait at < 
night, partial relief by food. No bleeding or other symptoms. 
Past history: Smokes 1 pack of cigarettes, drinks 1 cock- 
tail daily. Remainder of medical history noncontributory. 
Physical exam and lab survey: Within normal limits. 
X-ray: Upper G.L series revealed mildly deformed bulb; no 
definite ulcer crater. 

Endoscopic findings: With esophagogastroduodenoscope 
on 4/24/72, large ulcer visualized on anterior wall of duo- 
denal bulb. 

Treatment: Patient hospitalized 4/25/72 on regimen of 
bed rest, bland diet, antacids and Rx: Librax, capsules 7 q.i.d. 
Symptoms relieved after 48 hours. Endoscopy on 5/2/72 
indicated reduction in size of ulcer. Discharged on bland diet, 
antacids and Librax, capsule7q.i.d. 

Follow-up: As outpatient, endoscopy repeated 5/12/72 
found only erythematous patch in area of previous ulcer. 


*Data on file, Hoffmann-La Roche Inc., Nutley, N.J. 








Endoscopy revealed only small erythematous 
patch in area of previous ulcer, 


Note: Not all cases can be expected to respond 
this rapidly to therapy. 


after hospitalization with bed rest, bland diet, 


The duodenal ulcer— 

sometimes easier to treat than to locate 

With irregular filling of duodenal bulb—due to scarring or 
spasticity -diagnosis of duodenal ulcer may not be possible 
on basis of x-rays. In such cases, endoscopy may provide the 
answer. Management of the acute attack may be relatively 
easy when patient is hospitalized, freed from anxiety- 
provoking incidents, and treated with bland diet and ant- 
acids. Medication that reduces excessive anxiety and 
hypersecretion can.be a valuable adjunct. 


„To help in the acute attack 

To help maintain patient gains 

Librax is the only medication that provides, in a single cap- 
sule, the antianxiety action of Librium® (chlordiazepoxide 
HCI) and the anticholinergic action of Quarzan® (clidinium 
Br). Formulated to help manage G.I. disorders, including 
duodenal ulcer, Librax reduces hypersecretion and hypermo- 
tility as well as undue anxiety that may exacerbate such 
disorders. 


Librax’= 


Each capsule contains 5 mg chlordiazepoxide HCI 
and 2.5 mg clidinium Br. 


Dual-action Librax— 

up to 8 capsules daily in divided doses 

According to requirements — 1 or 2 capsules, 3 or 4 times 
daily. Usually well tolerated. Side effects reported with cli- 
dinium Br are dryness of mouth, blurring of vision, etc.; and 
with chlordiazepoxide HCI, drowsiness, ataxia and confu- 
sion, particularly in the elderly and debilitated. Patients 
should be cautioned against hazardous occupations requir- 
ing complete mental alertness, such as operating machinery 
or driving a motor vehicle. 

Rx: Librax #35 for initial evaluation of patient response to 
therapy. © 

Rx: Librax #100 for follow-up therapy —this prescription for 
2 to 3 weeks’ medication can help maintain patient gains 
while permitting less frequent visits. 


Roche Laboratories 
Division of Hoffmann-La Roche inc. 
Nutley, N.J. 07110 
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Toxic Dilatation of the Colon 


A Surgical Disease 


James T. Adams, MD, Rochester, NY 


Sixteen patients with toxic dilatation of 
the colon were reviewed. Medical treatment 
reversed the acute process in four patients; 
however, all four later came to colectomy 
with ileostomy because of persistent or re- 
current symptoms of ulcerative colitis. 
Twelve patients failed to improve on medical 
therapy and underwent emergency colec- 
tomy with ileostomy. Operative mortality 
was 25% and was related directly to the in- 
terval between onset of toxic dilatation and 
operation: 

Of seven patients operated on less than 
five days after onset of toxic dilatation, none 
died, whereas three died of the five operated 
on later than five days. 


d i dilatation of the colon is 
. generally considered the most se- 
rious complication of nonspecific ul- 
cerative colitis. It is a condition in 
which the colon loses its ability to 
contract and becomes widely dis- 
tended so that its thinned-out wall is 
in danger of perforation. When mani- 
fest, the patient presents with the 
sudden. onset of fever, abdominal 
pain, bloody diarrhea, and the general 
appearance of severe toxicity and a 
plain reentgenogram of the abdomen 
shows dilatation of the large intes- 
tine. 

Unfertunately, treatment of this 
complication is not standardized, 
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which undoubtedly accounts for the 
high mortality reported averaging 
about 25%."* The recommended meth- 
ods of management range from pro- 
longed conservative treatment to 
emergent surgery. A review of the 
experience at the University of Roch- 
ester Medical Center indicates that 
this condition is best treated by in- 


tense medical preparation followed 


by early surgical intervention. 
Clinical Data 


During the interval 1962 to 1971 inclu- 
sive, there were 464 patients hospitalized 
with nonspecific ulcerative colitis. Based on 
clinical features and histologic findings, 
348 were classified as mucosal ulcerative 
colitis and 116 as transmural or granulo- 
matous colitis (Crohn disease of the colon). 
Sixteen patients (3.5% of the total group) 
fulfilled the criteria for the diagnosis of 
toxic dilatation of the colon; 15 had muco- 
sal colitis and one had transmural colitis. 
The diagnosis of toxic dilatation was made 
on the basis of (1) clinical history of. colitis, 
(2) fulminating illness, and (8) dilated co- 
lon on plain roentgenogram of the abdo- 
men. i aay 
Ten of the patients were men. and six 
women. Their ages ranged from 18 to 64 
years with a mean age of 33 years. Eleven 
patients gave a history of chronic ulcera- 
tive colitis, initially diagnosed nine months 
to eight years prior to the episode of re- 
lapse leading to toxie dilatation, while in 


five patients toxic dilatation occurred dur- 


ing their initial attack of colitis. The dura- 
tion of the presenting episode of colitis be- 
fore the onset of toxic dilatation varied 
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between four days and eight weeks with a 
mean interval of 25 days. Six of the pa- 
tients had had a diagnostic barium enema 
examination within two weeks of the onset 
of toxic dilatation. Eleven patients were on 
a regimen of anticholinergic drugs, and 
five were receiving opiates for control of 
diarrhea when toxic dilatation developed. 

All.of the patients were initially treated 
on the medical service where management 
consisted of restriction of oral intake, 
nasogastric intubation, intravenously ad- 
ministered fluids, broad-spectrum anti- 

_ biotic coverage, and albumin or blood as 
required. Patients developing toxic dilata- 
tion while receiving adrenal corticosteroids 
were continued on these agents, usually in 

_ increased dosage, and most patients not 
previously on steroids were started on a 
regimen of parenteral hydrocortisone or 
corticetrophin. 

Reversal of the acute process with recov- 
ery occurred in four patients after three to 
seven days on the above regimen of medi- 
cal treatment (Table, “Medical Treat- 
ment”), Recovery meant that the patient 
became afebrile, was ambulatory and able 
to take oral feedings, and had dis- 
appearance of colonic dilatation on plain 
roentgenograms of the abdomen. How- 








ever, one of these patients had persistent - 


rectal bleeding for which a subtotal colec- 
tomy and ileostomy were carried out two 
weeks later with a subsequent uneventful 
recovery. Of the remaining three patients 
who responded to medical treatment of 
toxic dilatation, one was readmitted eight 
months later with acute fulminating colitis 
with hemorrhage and died following an 
emergency subtotal colectomy, and the 
other two patients underwent a successful 
total coloproctectomy and ileostomy, 14 
months and 19 months later because of 
symptoms of chronic colitis. Thus, all four 
patients with toxic dilatation of the colon 
who recovered from the acute process 
without operation eventually came to co- 
lectomy and ileostomy. 

Twelve patients were operated on two to 
nine days after the onset of toxic dilata- 
tion (Table, “Surgical Mortality”). The in- 
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Medical Treatment 


: No. of No. 
Dilatation, Days Patients Recovered 
“Ote2 2 = 
2te5 7 2 
5to 10 7 2 


* All had colectomy and ileostomy at later date. 





No. With No. of No. With 
No Response Patients Perforation 
2 2 Q 
5 5 1 
4 
5 


dications for operation were (1) suspected 
perforation of the colon in three patients, 
(2) massive hemorrhage with persistent 
dilatation in one patient, and (8) persistent 
dilatation with failure to improve in eight 
patients. The operative proeedure was a 
subtotal colectomy and ileostemy in ten pa- 
tients and a total coloproctectomy with 
ileostomy in two patients. Five patients, of 
whom four had had toxic dilatation for at 
least five days, were found te have perfo- 
ration of the colon, There were three post- 
operative deaths for a surgieal mortality 
of 25%. All three of these patients had had 
colonic dilatation for at leas: six days be- 
fore operation and each had perforation of 
the colon at the time of surgery. One of the 
postoperative deaths was a patient who 
had been transferred from enother hospi- 
tal nine days after onset of toxic dilata- 
tion. He was moribund on arrival and died 
12 hours following an emergency subtotal 
colectomy. The other two dezths occurred 
on the 8th and 14th postoperative days and 
were due to overwhelming sepsis with re- 
nal failure in one patient and to massive 
intestinal bleeding in the face of abdomi- 
nal abscess and peritonitis ir. the other pa- 
tient. 

Postoperative complications were fre- 
quent in the nine surviving satients. Con- 
sidering only major complications associ- 
ated with the operative procedure on the 
colon or with the toxic aspects of the dis- 
ease, there was a total of 12 complications. 
The most frequent complication was major 
wound infection, which occurred in five pa- 
tients. Four patients develeped an intra- 
abdominal abscess, and one patient each 
developed intestinal obstruction requiring 
reoperation, transient renal failure requir- 
ing dialysis, and bleeding from stress ul- 
ceration of the stomach that responded to 
transfusions. The seven surviving patients 
who were operated on withir five days of 
the onset of toxic dilatatior. suffered an 
average of one major complication each, 
while the two patients operated-on after 
more than five days with texic dilatation 
averaged 2.5 complications: each (Table, 
“Surgical Morbidity”). 
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No. of No. of No. of ; 
Deaths Patients Complications 
0 2 i : 
5 6 
2 
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Comment 


Toxic dilatation of the colon in non- 
specific ulcerative colitis was first.de- 
scribed by Marshak et al’ in 1950 who 
referred to the entity as “toxic meg- 
acolon.” However, the term. “toxi¢ 
dilatation” is more descriptive of the 
process and separates it from chronic 
forms of congenital and acquired 
megacolon. The condition occurs rela- 
tively infrequently but is not consid- 
ered rare. The reported incidence 
ranges between 1.6% and 5.5%" of pa- 
tients hospitalized with ulcerative co- < 
litis. 

Although it may develop in children. 
as well as in the aged, toxic dilatation _ 
occurs most commonly in. young 
adults. There is no apparent sex 
predilestion. It is said to occur exclu- 
sively’ in patients with mucosal. ul- 
cerative colitis. However, on occasion 
it may be associated with transmural 
or granulomatous colitis. One of the 
16 patients in the present series had 
multiple foci of microgranulomas 
throughout the bowel wall, thus sup- 
porting a diagnosis of transmural co- 
litis. ; 

The condition can occur in any 
stage of ulcerative colitis, either asa- 
manifestation of the initial attack or, 
and more often, during an acute ex- 
acerbation of a chronic process at a 
time when the disease is relatively 
inactive. One third of the patients in 
the series described developed the 
complication during their initial at- 
tack of colitis. 

Unknown Cause.—The cause of toxic 
dilatation is unknown, but it is gener- 
ally believed that the basic cause is a 
disturbance of intestinal motility 
that eventuates in intestinal atony.*° 
Smith and his associates’ showed by 
balloon studies that the bowel in 
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acute ulcerative colitis has a dimin- 
ished’ to absent phasic activity with 
abnormal peristalsis. With this dis- 
turbance of normal contractility and 
propulsion, patients developing toxic 
dilatation acquire a superimposed 
necrotizing colitis.? Initially, the in- 
flammatory process is restricted to 
the mucosal and submucosal layers 
but then, perhaps aggravated by sec- 
ondary infection, it extends to in- 
volve the muscular coats and the al- 
ready relatively atonic and flaccid 
bowel wall loses its residual ability 
to contract and becomes suddenly 
widely dilated. It was once believed 
that toxic dilatation was the result of 
injury or destruction of the myenteric 
nerve plexus of the bowel wall by in- 
fection or mechanical means.“ How- 
ever, this was disproved by Prohaska 
` and his co-workers* who found intact 
enteric ganglion cells in all of their 
specimens examined. It now appears 
that direct inflammatory infiltration 
of the muscular coats is the most im- 
portant factor in the genesis of the 
condition. 

Certain therapeutic agents often 
used in the treatment of ulcerative 
colitis have been incriminated as pos- 
sible precipitating factors leading to 
toxice dilatation.®*? Notable among 
„these are opiates and anticholinergic 
` drugs. These drugs have a strong in- 
hibitory effect on colonic motility,” 
and since patients with acute ulcera- 
tive colitis have already diminished 
propulsive peristalsis, they could act 
to compound the problem. Most of the 
patients in the series presented were 
receiving one or both of these agents 
when toxic dilatation occurred. Al- 
though the evidence incriminating 
these drugs is not absolute, it is gen- 
erally held that they should be used 
judiciously if at all in patients with 


acute ulcerative colitis. 


The onset. of toxic dilatation soon 
after a barium enema examination 


has also frequently been noted.®:21 


Six of the patients in the series pre- 
sented had had a recent barium 
enema. Yet, toxic dilatation is not an 
invariable sequence after a barium 
enema so its etiologic relationship 
must remain conjectural. Never- 
theless, a barium enema could theo- 
retically aggravate the situation in 
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acute ulcerative colitis by direct me- 
chanical effects of pressure, and most 
investigators now believe that this 
examination is contraindicated dur- 
ing the acute phase of the disease. 

Patholegic Changes.-The patho- 
logic changes in toxic dilatation have 
been deseribed in detail by Lumb et 
al. These patients invariably have 
diffuse colitis involving the entire co- 
lon and rectum. Grossly, the colon is 
markedly distended and thin-walled 
with prominent dilated subserosal 
vessels. The luminal surface is edema- 
tous with reddish-brown discolora- 
tion. There are areas of submucosal 
hemorrhage and small shallow ulcera- 
tions runaing along the tinea-produc- 
ing longitudinal furrows. Between 
the ulcerations, there may be islands 
of mucosa-containing pseudopolyps 
giving a grossly granular or cobble- 
stone appearance. Whereas the mi- 
croscopic picture of acute ulcerative 
colitis is primarily crypt abscesses 
producing small, shallow mucosal ul- 
cerations extending only as far as the 
submucosal layer, the inflammatory 
process in toxic dilatation involves all 
layers of the bowel wall. Occasionally 
there may be microscopic evidence of 
fibrous replacement of muscle but 
rarely is any epithelial regeneration 
present. 

Clinical Features.—The clinical fea- 
tures of toxic dilatation of the colon 
are often-dramatic. The patient, who 
is usually already symptomatic with 
an exacerbation of chronic ulcerative 
colitis, suddenly becomes acutely ill 
and a significant feature of the dis- 
ease is the rapid progression of symp- 
toms. Fever, mental aberrations, 
tachypnea and tachycardia, bloody 
diarrhea, and abdominal pain are the 
salient features. The abdominal pain 
is diffuse and at first is usually cramp- 
ing but later may become steady. 
Nausea and vomiting are frequent. 
At the onset, abdominal distension 
may or may not be objectively pres- 
ent, but later it almost always devel- 
ops. The white blood cell count is usu- 
ally elevated with a left shift in the 
differential and may approach levels 
of 40,000/cu mm, especially if perfo- 
ration has occurred. Anemia can be 
marked depending on the extent. of 
blood loss. Many of these clinical find- 


ings may be suppressed if the patient 
is already receiving steroids. 

Since the rectum. is invariably in- 
volved, changes of acute colitis in- 
cluding hyperemia, ulceration and 
easy friability of the mucosal surface 
will be demonstrated on sigmoid- 
oscopy. The diagnosis becomes estab- 
lished by a plain roentgenogram of 
the abdomen showing dilatation of 
the large bowel. Characteristically, 
the dilatation will be most marked in 
the transverse colon, and at times 
this may be the only portion of the co- 
lon dilated. Haustral markings are 
often absent and on occasion there 
may be submucosal leakage of air giv- 
ing a “double contour” appearance 
indicating impending bowel perfora- 
tion. If there is any question as to the 
existence of the condition, repeat x- 
ray films of the abdomen at intervals 
of 12 to 24 hours should be obtained. 

Treatments.—The type of treatment 
of these patients is important since 
mortality is high. In a summary re- 
view of the literature, 20% of patients 
treated medically and 30% of patients 
treated surgically died.” Most deaths 
were the result of perforation of the 
colon. 

Vigorous corrective medical ther- 
apy is necessary in these usually seri- 
ously ill patients. Most are chronically 
ill because of long-standing pre- 
existing ulcerative colitis. They often 
have anemia, hypoalbuminemia, vita- 
min deficiencies, and weight loss. The 
preexisting florid diarrhea that many 
of the patients have produces electro- 
lyte imbalance and dehydration. 
Their debilitated condition then be- . 
comes compounded by superimposed 
rectal bleeding and toxemia when 
toxic dilatation develops. 

Initial treatment should include re- 
striction of oral intake and nasogas- 
tric suction to avoid further intestinal 
distension. Fluid and electrolyte 
losses from diarrhea and vomiting 
must be replaced with correction of 
any imbalances and special care given 
to serum potassium levels. Albumin is 
often required to replace deficiencies 
and whole blood to correct existing 
anemia. Broad-spectrum antibiotics 
are necessary to combat frequently 
existing secondary infection. Al- 
though there is some controversy re- 
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garding the role of corticosteroids, 
most investigators advocate their use. 
It is believed that the primary effect 
of these agents is to help the stress 
situation and correct the adrenal in- 
sufficiency that many of these pa- 
tients have.*''* Steroids do not ap- 
pear to arrest the progression of 
colonic dilatation or necessarily to im- 
prove the basic condition.“ Hydro- 
cortisone sodium succinate, 100 to 200 
mg every six hours intravenously or 
corticotrophin in a dosage of 40 to 60 
units a day by slow intravenous infu- 
sion is the usual dosage recom- 
mended. Although danger of perfora- 
tion in a patient with toxic dilatation 
is real, it is not believed that the addi- 
tion of steroids increases the risk. 
However, these drugs can mask 
symptoms and signs of perforation. 

The timing of surgery is all-impor- 
tant, and in this regard there are 
basically two separate opinions re- 
garding management. One advocates 
continuous medical treatment with 
close observation of the patient.s°-4 
Proponents of this opinion believe 
that surgical intervention is indicated 
only for (1) evidence of perforation of 
the colon, (2) uncontrollable hemor- 
rhage, (3) progressive colon dis- 
tension by x-ray, or (4) a prolonged 
course with lack of response to ther- 

. apy within a variously suggested in- 
-terval of 7 to 14 days. They justify 
this method of management by citing 
the high surgical mortality reported, 

and the fact that since the disease 

-process is reversible in some patients, 
surgery would condemn an individual, 
who might otherwise recover, to a life 
with an ileostomy. 

The other opinion is that the diag- 
nosis of toxic dilatation is in itself an 
indication for operation as soon as 
corrective measures have been car- 
ried out." Advocates of this opin- 
ion feel that these patients are often 
too ill not to be operated on, noting 
that a dramatic improvement fre- 
quently takes place once the diseased 
bowel has been removed. 

Intensive medical management 
will control the disease in some indi- 
viduals, but it is impossible to predict 
success or failure. Despite vigorous 
medical treatment in the hope that 
the acute phase of the illness will be 
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reversed, subsequent surgical inter- 
vention often becomes neeessary and 
valuable time will have been lost. It 
must be realized that many if not 
most patients subjected to operation 
in the past were more gravely ill and 
unresponsive to the usual medical 
therapy. Consequently, the high sur- 
gical mortality pointed ta. by propo- 
nents of prolonged medical therapy 
can hardly be considered valid when 
the patient is presented for surgical 
intervention in an already moribund 
state having failed to respond to a 
medical regimen. Most postoperative 
deaths have been due to septic com- 
plications usually associated with per- 
foration of the colon, and many may 
have been avoided if operation had 
been carried out sooner. 

Results of Treatment.—Of the 16 pa- 
tients with toxic dilatation of the co- 
lon described, four recovered with 
conservative treatment while 12 pa- 
tients came to operation curing the 
acute phase of illness. At the’onset, 
all of the patients had aad what 
would be considered very adequate 
medical management, inclading the 
patient who initially had been treated 
elsewhere. It was not possible to pre- 
dict on the basis of duration of toxic 
dilatation which patient would re- 
cover with medical treatment and 
which patient would come to oper- 
ation. In the surgical group, postoper- 
ative mortality and morbidity were 
directly related to the interval be- 
tween onset of dilatation and oper- 
ation. All patients who were operated 
on within five days of onses of toxic 
dilatation survived. In contrast, the 
three postoperative deaths were pa- 
tients who had had toxic dilatation 
for six or more days, and all three had 
perforation of the colon with death in 
each instance due to septic eomplica- 
tions. 

Since the disease process invar- 
iably involves the entire colon and 
rectum, internists and surgeons alike 
are understandably reluctant to sub- 
ject patients with toxic dilazation of 
the colon to an operation which re- 
sults in the creation of a permanent 
ileostomy. This is particular.y true of 
the patient who develops this compli- 
cation during his initial episade of ul- 
cerative colitis. Consequently, many 


will defer surgical intervention in the 
hope that remission will oceur’ with 
conservative treatment, and thus the 
colon will be preserved. However, the. 
findings in this study indicate that 
patients developing toxic dilatation 
will invariably come to total colec- 
tomy and ileostomy either during the 
acute phase of the disease or later be- 
cause of symptoms of chronic colitis. 
All four of the patients who re- 
sponded to medical treatment later 
underwent total colectomy because of 
recurrent colitis. Turnbull and his co- 
authors? noted that patients with 
this complication of ulcerative colitis 
will nearly always require total colec- 
tomy with ileostomy; 35 of their 41 
patients with toxie dilatation ulti- 
mately came to a total colectomy. 
Similarly, McElwain et al found that 
none of their medically treated pa- 
tients remained free of symptoms of 
ulcerative colitis on follow-up. Thus, 
justification of prolonged conserva- 


tive therapy in the hope that the pa- 


tient will be spared an ileostomy is 
not considered a valid argument. It is 
possible that patients with toxic dila- 
tation of the colon have a more viru- 
lent form of ulcerative colitis which is 
seldom if ever completely and per- 
manently reversible. 
The operative procedure of choice is 
a total proctocolectomy with ileos- 
tomy. However, this is possible only 
in patients of good surgical risk with- 
out generalized peritonitis. If the pa- 
tient cannot. tolerate rectal excision 
or perforation with peritonitis has oc- 
curred then total abdominal colec- 
tomy with ileostomy should be carried 
out. The end of the rectum can either 
be turned in or brought. out as a> 
mucous fistula. This will decrease the - 
anesthetic time and. will guard 
against extension of infection into 
the pelvis. Because the disease in- 
variably involves the rectum, even- 
tual removal of the rectal stump will 
be required in almost every case." 
Turnbull and co-workers’ recently 
suggested doing a diverting ileos- 
tomy with decompression transverse 
or sigmoid side colostomy. They car- 
ried out this procedure in 42 patients 
with only one postoperative death. It 
was their observation that perfora- 
tion of the colon with fecal spillage is 
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extremely rare prior to laparotomy 
and that this occurs primarily when 
the bowel is manipulated by the sur- 
geon during the course of colectomy. 
. They advocate this more conservative 
operation for patients with toxic dila- 
- tation when there is extreme dilata- 
tion and sealed off perforation is sus- 
pected at laparotomy. The operation 
is a temporizing measure to decom- 
© press the bowel, clean out the colon, 
and thus make the patient a more 
suitable operative risk for eventual 
_ planned total-colectomy. In view of 
their good results with this more con- 
servative operation, it should be seri- 
ously considered in poor-risk patients 
In the absence of free colon perfora- 


1. Goligher JC, et al: Ulcerative Colitis. 
; source: ailliere: Tindall & Cassell Ltd, 
2. McElwain JW, Alexander RM, Mac- 
“Lean MD: Toxic dilatation of the colon in 
aate ulcerative colitis. Arch Surg 90:133- 


5 . 
’ 8. Melnerney GT, et al: Fulminating ul- 
eerative colitis with marked colonic dilata- 
tion. Gastroenterology 42:244-256, 1962. 
4, Prohaska JV, Greer D Jr, Ryan JF: 
\cute dilatation of the colon in ulcerative 
colitis: Arch Sony, 89:24-30, 1964. 
5. Rhodes JB, Kirsner JB: The early and 
“late course of patients with ulcerative co- 
-litis after ileostomy and colectomy. Surg 
Gynecol Obstet 121:1303-1314, 1965. 
6. Smith FW, et al: Fulminant ulcera- 
tive colitis with toxic dilatation of the co- 
lon. Gastroenterology 42:233-243, 1962. 
7. Marshak RH, Lester LJ, Friedman 
Al: Megacolon: A complication of ulcera- 
tive colitis. Gastroenterology 16:768-772, 

















682 Arch Surg/Vol 106, May 1973 


tion. However, once perforation. of 
the colon has occurred, total abdomi- 
nal colectomy with ileostomy is the 
only procedure to be considered. 

Tleostomy alone has no place in the 
treatment of toxic dilatation of the 
colon since it will neither decompress 
the dilated large intestine in the pres- 
ence of a competent ileocecal valve 
nor will it influence progression of the 
acute process in the large intestine. 
Peskin and Davis” reported 50% mor- 
tality from ileostomy alone compared 
with 16% after colectomy with ileos- 
tomy. 


Conclusions 


Since patients with this complica- 
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_ Postoperative Bilious Vomiting 


‘Treatment by Repair of Hiatus Hernia 


Fennell P. Turner, MD, Togus, Me 


Fifteen patients with chronic postopera- 
tive bilious vomiting were treated by repair 
of hiatus hernia with satisfactory relief of 
. symptoms. Two patients were known to have 
< had hiatus hernia prior to the first gastric 

operation; nine patients were believed to 
have had hiatus hernia prior to the first gas- 
- tric operation, but this fact is not. certain; 
and in four patients it was suspected that 
transabdomina!l vagotomy may have had an 
iatrogenic role in the development of gas- 






is retrospective study it was concluded 
undiscovered sliding esophageal hiatus 
ia is the cause of bilious vomiting in 
many patients heretofore thought to have 
“afferent-loop syndrome.” 


F 


Sie 1898 abdominal distress 
WJ and bilious vomiting have been 
< occasional symptoms in patients who 


had gastric surgery. Twenty-one 


_ years ago these symptoms were first 
described as the “afferent-loop syn- 
_ drome.” In the past nine years, 24 
_. patients with chronic postoperative 
_ bilious vomiting associated with ab- 
dominal distress have been observed 
-at this hospital. Nine patients with 
= mild symptoms have been treated 
_ medically. Fifteen patients were op- 
< erated upon. The first nine cases in 
the surgical series were described in a 
preliminary report? The purpose of 
the present communication is to add 
six new cases and to present follow- 
up data. 


troesophageal incompetence. As a result of — 
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Clinical Material 


The symptoms in the 15 patients thus 
far operated upon have been strikingly 
similar. Epigastric, subxiphoid, and sub- 
sternal discomfort or burning pain fre- 
quently associated with nausea and vomit- 
ing of various amounts of greenish fluid or 
bile was experienced in the postprandial 
period. These symptoms would occur from 
15 to 30 minutes after eating, and the vom- 
ited material seldom centained any food. 
Symptoms frequently were precipitated by 
lying down or by heavy lifting. They also 
occasionally would occur in the middle of 
the night or be presert on awakening in 
the morning. In additien, five patients ex- 
perienced dysphagia with pain radiating 
through to the back in the vicinity of T-11 
or T-12; four patients reported a feeling 
that saliva was sticking in the vicinity of 
the jugular notch; anc three felt a choking 
sensation on awakening in the morning. 
Three patients comp‘ained of pain in the 
right upper quadrant rather than in the 
epigastrium, and in two of these patients 
this right-upper-quadrant pain would ra- 
diate to the interscapular region and occa- 
sionally to the left shoulder. In one patient 
substernal pain so resembled angina that 
he was referred frem a local hospital to a 
nearby medical center for cardiac. cathe- 
terization. Belching and a bitter taste in 
the mouth were minor complaints experi- 
enced by a number of patients. Three pa- 
tients observed that ingestion of baking 
soda gave relief of symptoms prior to the 
first gastric operetion, but was no longer 
effective in the postoperative period, Three 
patients also notad that at one time drink- 
ing milk gave ralief; however, postopera- 
tively this treatment had no effect on their 
symptoms. In thtee other instances it was 
specifically stated that ingestion of milk 
caused nausea. Finally, a striking charac- 
teristic of this syndrome was a substantial 
weight loss of 6 to 18 kg (13 to 40 Ib) in 14 





of the 15 patients. At the time of operation | 
nine of the patients were considered poorly 
nourished, one patient was obese, and four 
patients had average nutrition despite 
their preoperative weight loss. 

In eight of the patients preoperative cin- 
efluoroscopy demonstrated the presence of 
hiatus hernia. In four patients hiatus her- 
nia was not seen but there was evidence of 
gastroesophageal reflux. In two patients 
roentgenographic examination showed a 
wide gastroesophageal junction, and in two 
patients the x-ray studies demonstrated 
nothing. In nine patients either gastros- 
copy or esophagoscopy or both were. car- 
ried out. Bile was seen in the esophagus in 
two patients. A very prominent gastric bile 
pool was visible in three. A patulous cardia 
suggestive of hiatus hernia was seen in 
one patient, and esophagitis was visualized 
in one patient. 

At operation a sliding esophageal hiatus 
hernia was found in 14 of the 15 patients, 
The hernial defect was large in five and 
small in nine. In the remaining patient (15) 
because of the extensive adhesions be- 
tween esophagus, cardia, and diaphragm, 
the presence of hiatus hernia could not 
definitely be established. In this patient 
the endoscopic findings were normal; how- 
ever, on roentgenographic examination 
there was evidence of gastroesophageal re- 
flux. Two of the patients were found at op- 
eration to have a minor degree of distal ob- 
struction. In one patient a Billroth 1 
anastomosis, while of good size, was asso- 
ciated with several redundant folds of mu- 
cosa, which may possibly have resulted in a 
ball-valve:type of obstruction. The other 
patient with a Hofmeister antecolic gas- 
trojejunostomy showed slight kinking of 
the efferent. limb at the point of anasto- 
mosis, and this was associated with one re 
dundant fold of mucosa. Although decided- 
ly equivocal, the operative opinion was 
that this possibly contributed to gastric re- 
tention. In the other 13 patients there was 
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Table 1.—Patients With Bilious Vomiting After Gastric Surgi 


Second Operation 
Date Operation 
1959 Vagotomy 
1965 PGE 
1967 Partial gastrectomy; Hofmeister 


‘antecolic gastrojejunostomy 


1942 Take down PGE; Sariai gastrecto 
Polya retrocolic 
1958 Abdominal vagotomy i 





First Operation 
Preoperative pa Preoperative 
Diagnosis Date Operation Diagnosis 
DU 1958 Partial- gastrectomy; MU 
Hofmeister antecolic 
gastrojejunostomy 
DU 1960 Partia! gastrectomy; 
Hofmeister antecolic 
gastrojejunostomy 
DU 1962 Vagotomy; partial. gastrectomy; 
Hofmeister antecolic 
gastrojejunostomy 
DU 1966 Vagotomy & pyloroplasty 
DU 1964 Vagotomy; repair of HH; Pyloric 
HH & pyloropiasty obstruction 
HH 1967 Vagotomy; repair of HH; Pyloric 
& pyloroplasty obstruction; 
DU 
DU 1952 Partial gastrectomy; Hofmeister 
retrocolic gastrojejunostomy 
DU 1941 PGE MU 
DU 1953 Partial gastrectomy; MU 
Hofmeister retrocolic 
DU 1965 Vagotomy; partial gastrectomy; 
Hofmeister antecolic 
gastrojejunostomy 
DU 1962. Vagotomy and 
pyloroplasty 
12- DU 1970 Vagotomy; partial gastrectomy; 
Billroth t 
13 DU 1962 Vagotomy; partial gastrectomy; 
: Hofmeister antecolic 
i gastrojejunostomy 
14 DU 1970 Vagotomy and 
` pyloroplasty 
15 DU 1970 Vagotomy and 
pyloropiasty 


* DU signifies duodenal ulcer; MU, maainal ulcer; HH, hiatus hernia; PGE, posterior gastrojejunostomy; LLL, left lower lobe; and The, | tu 


no evidence of gactrcectia obstruc- 
~ tion. Adhesions were present in all 15 pa- 
“tients, but these adhesions ` were in the up- 


per part of the abdomen between the 


abdominal. wall, the stomach, omentum, 
liver, and diaphragm, and did not involve 
the gastrojejunostomy or distal small 
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bowel. Adhesions to the diaphragm were 
particularly extensive in those patients 
“who had previously had a vagotomy. 

Two patients had a transthoracic repair, 
and 12 patients were operated upon 
through the abdomen (Table 1). In all pa- 
tients repair of the hernia was carried out 


in accordance with the principles laid down 

by Allison. This technique includes recon- 
struction of the phrenoesophageal ‘Viga- 
ment as well as repair of the dilated hiatal ~ 


“ying. The abdominal procedure was first 


used by us in 1958 and is now c onsidered 
the procedure of choles, In 





a a 

















itgenographic Endoscopic 
Findings = Findings 
HH Not done 


nth reflux Not done 


ain lesion,” 
L i 


tive z ; Not done 


HH 7 i Not done 


Gastric 
bile pool 


‘ith reflux 


Bile in 


jth reflux 
E esophagus 


‘oesopha- 
al reflux 
ith reflux 


Negative 

Bile in 
esophagus 

Not done 


Gastric bile 
pool 


Esophagitis 





Patulous 


i wide gastro- 
cardia 


aphageal 
ction; 
stric stasis 


five Gastric bile 
at pool 
gastro. Not done 
iphageal 

iction 


oesopha- 
i reflux. 


Negative 


Last Operation 
Hollander 


Test 


Negative 


Not done 


Negative 


Not done 1967 


Negative 


Negative 


Not done 


Not done 


Negative 


Positive 


Positive 


Positive 


Positive 


Positive 


Negative 1971 


when gastric surgery had not previously 
been carried out, in order to control hyper- 
secretion, the Allison-type procedure was 
complemented by a vagotomy and pyloro- 
plasty‘ : 


Follow-up results are listed in Table 2. 
Four of the 15 patients observed had re- 
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Date Operation 
Thoracic repair 
of HH thoracic 
vagotomy 
Thoracic repair 
of HH; thoracic 
vagotomy; 
wecge 
resaction; 
LLE: {Tbe} 
Abdominal 
repa'r of HH 


1966 


Abdominal 
repair of HH 
Revision of 
akdominal 
repair of HH; 
revision of 
vagotomy; 
take-down 
of PGE 
Revision of 
abdominal 
repair of HH; 
splenectomy 
Abdominal repair 
of HH 
Addominal repair 
of HH; 
abdominal 
vagotomy 
Abdominal repair 
of HH 
Abdominal repair 
of HH, revision 
of vagotomy 
Abdominal repair 
of HH; revision 
of vagotomy; 
splenectomy 
1971 Abdominal repair 
of HH; revision 
of Billroth i; 
revision of 
vagotomy 
1971 Abdominal repair 
of HH; revision 
of vagotomy 
1971 Abdominal repair 
of HH; partial 
gastrectomy; 
Billroth |; 
revision of 
vagotomy 
Abdominal repair 
of HH; partial 
gastrectomy; 
Billroth ł 


1968 


1968 


1968 


1968 


1968 


1969 


1969 


current bilious vomiting, and in two of 
these four patients postoperative cine- 
radiography demonstrated recurrence of 
the sliding esophageal hiatus hernia. 
Eleven patients have not had recurrent 
bilious vomiting. Results of postoperative 
cineroentgenography were normal in eight 


of these, and in the other three patients 
postoperative cineroentgenograpiy was 
not carried out. : 


Comment 


In the absence of organic obstruc- 
tion due to adhesions, twists, or inter- 
nal herniation, the afferent-loop syni- 
drome has been attributed generally 
to stasis of unknown cause. Postoper. 
ative bilious vomiting, however, has 
been observed also in a lesser number 
of cases following the Billroth I 
anastomosis itself and alse following 
pyloroplasty. In the series described 
above, nine patients had a Billroth II- 
type anastomosis, one patient had a. 
Billroth I anastomosis, four patients 
had a pyloroplasty, and one patient 
had a posterior gastrojejunostomy as 
well as a pyloroplasty at the time of 
final corrective surgery. 

In 1956 Wells and Johnston’ recog- 
nized that incompetence of the. gas- 
troesophageal sphincter might. play a 
significant role in the mechanism of. — 
bile reflux in some of their patients. 
In order to prevent this troublesome 
postoperative symptom they recom- 
mended revision of the gastrojejunos- 
tomy to a Roux-en-Y anastomosis, — 
thereby shunting bile and pancreatic 
juices into the jejunum at a point dis- 
tal to the original anastomosis. In- 
more recent years reutine follow-up 
radiological studies have confirmed 
the high incidence of gastroesopha- 
geal reflux in patients who have had 
partial gastrectomy. In one such rou- 
tine study*® one third of those exam- 
ined also had hiatus hernia. Inciden- 
tally, only four patients in this group — 
of 61 had severe postoperative symp- 
toms, and only one of the four had de- 





monstrable hiatus hernia. Surgical 


management was not mentioned. 
The pathogenesis. of bilious vomit- 
ing and the surgical management of 
the postgastrectomy syndromes have | 
been recently discussed." Corrective 
measures recommended have in- 
cluded side-to-side . enteroenteros- 
tomy, Roux-en-Y anastomosis, jeju- 
nal interposition, and conversion to a ` 
Billroth I anastomosis. Repair of 
hiatus hernia as a means of treat- 
ment was not mentioned. Yet during 
the past nine years 14 of 15 patients 
with postoperative bilious vomiting 
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_ Table 2,—Foliow-Up Results After Final Repair of Hiatus Hernia* 


No. of 
Patients 


Presence of Hiatus Hernia 
Known presurgical HHT 
(HH unsuccessfully repaired 
at first operation) 
Cases 5 and 6 
Probable presurgical HH 
(symptoms of HH 
prior to first operation; 
vagotomy not done) 
(cases 2, 7, and 8) 
Probable presurgical HH 
(symptoms of HH prior 
to first operation; 
vagotomy was done) 
(cases 1, 4, 11 12, 
13, 14, and 15) 
Unknown relationship 
of HH to surgery 
(no symptoms of HH 
prior to vagotomy) 
(HH probably 
iatrogenic) (cases 1, 
3,9, and 10) 


Recurrent 
Bilious 
Vemiting 


Roentgenographic 
Recurrence of 
Hiatus Hernia 





* Postoperative cineradiography not carried out in one patient because of accidental death. 


+ HH signifies hiatus hernia. 


subjected to surgical exploration at 
this hospital have been found to have 
gastroesophageal reflux due to sliding 
-esophageal hiatus hernia. Following 
corrective surgery all but one have 
. had immediate relief of symptoms. In 
the 15th patient a hiatus hernia could 
not. be palpated because of extensive 
adhesions. Bilious vomiting in these 
patients can be explained as simply 
due to postprandial regurgitation of 
bile and duodenal contents through 
the incompetent (pyloroplasty) or ab- 
sent (Billroth I) pylorie valve, or the 
spilling over. of duodenal and proxi- 
=< mal jejunal contents into the gastric 

pouch (Billroth II or posterior gastro- 
--enterostomy), soon followed by a 
«secondary reflux of bile-containing 
~ fluid through an incompetent gastro- 
esophageal sphincter, thereby result- 
ing in epigastric distress and bilious 
vomiting. 

Due to rapid gastric emptying and 
rapid small-bowel transit, character- 
istically seen in-many patients who 
have had gastric surgery, bile and 
other. gastroduodenal juices which 
have been called forth by digestive 
activity. may be layered. on top of 
what little food has remained in the 
stomach. It is easy to visualize what 
now happens when the patient. bends 
over to tie his shoes after supper, and 
to imagine the subxiphoid distress 
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that results when such a patient lies 
down after a meal. 

The diagnosis of hiatus hernia was 
made on the basis of the symptoms 
alone in seven of the 15 patients. In 
four the clinical impression was rein- 
forced by a roentgenographic demon- 
stration of gastroesophageal reflux. 
Some of these patients had only stan- 
dard x-ray films of the upper gas- 
trointestinal tract. It is pointed out, 
however, that even by cineradiog- 
raphy, although reflux is generally 
demonstrated, the presence of hiatus 
hernia may not be revealed. 

Even at the operating table the 
diagnosis of hiatus hernia can some- 
times be difficult. While some of the 
hiatal defects in this series were 
found to be large, others were small 
and still others so enmeshed by adhe- 
sions that the exact description of the 
operative findings was difficult. De- 
spite this, it is our conviction that 
even minimal widening of the crural 
opening, together with minimal lax- 
ity of the phrenoesophageal ligament, 
is sufficient to permit the surgeon to 
make the operative diagnosis of 
hiatus hernia. It is well recognized 
that large sliding hiatal hernias may 
be present with insignificant symp- 
toms unless the patiert also has pep- 
tic ulcer or hyperacidity. Conversely, 
even a small hiatus hernia may pro- 





duce severe symptoms when associ- 
ated gastroesophageal reflux is of fre- 
quent occurrence. 

Since postoperative bilious vomit- 
ing is disabling in some patients, and 
this symptom can be alleviated by re- 
pair of hiatal hernia, the following 
preventive program is recommended: 
(1) Whenever definitive gastric sur- 
gery is carried out for peptic ulcer the 
surgeon should always look for the 
presence of hiatus hernia in order to 
establish the diagnosis for future ref- 
erence. This would also be the ideal 
time to repair such a defect. (2) If va- 
gotomy has been planned as part of 
the operative procedure, concomitant 
repair of any preexisting hiatal her- 
nia should be mandatory. (3) As va- 
gotomy in itself may sometimes lead 
to incompetency of the lower esoph- 
ageal sphincter through partial de- 
struction of the lower phrenoesopha- 
geal ligament, a decision should be 
made at that time as to whether re- 
parative suturing is indicated in or- 
der to prevent subsequent iatrogenic 
hiatal hernia. It should be pointed out 
that the dense adhesions that form in 
this area following vagotomy often 


seem to hold the distal esophagus and — 7 
cardia tightly against the diaphragm = 


in a position of partial herniation. (4) 
It is also recommended that when- 
ever follow-up studies are carried out 
in patients with one of the post- 
gastrectomy syndromes cineroent- 
genography should be made an inte- 
gral part of the diagnostic survey, 
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: Adult Tropical Intussusception 


5 in Haiti Ralph S. Greco, MD; Frank J. Lepreau, MD, New Haven, Conn 


Fifteen cases of adult intussusception in 
Haiti: were analyzed. These were pre- 
dominately idiopathic, and aduits accounted 
for one third of all cases. The disease was 
most common in the third and sixth decades 
of life. Heocecal and ileocolic intussuscep- 

“tions accounted for two thirds of this series. 
Our cases showed a high incidence of 
gangrenous bowel. A staged resection is rec- 
ommended because of the high risk of anas- 
tomotic leakage following primary anasto- 
mosis in chronically obstructed, unprepared 
bowel. 

Haitian intussusception has been found to 
be similar to other tropical intussusceptions 
in its predilection for adults and the pre- 
dominance of idiopathic cases. It was differ- 
‘ent, however, in that most cases are of the 
ileocecal and ileocolic type and because of 
the high percentage of gangrenous bowel. 


Peo is defined as the 
CA telescoping or invagination of one 
_ part of the gastrointestinal tract into 
` an adjacent part. In Europe and 


North America, intussusception is 


/ common in infancy and childhood and 
i: rare in adults who account for less 
than 5% of cases.’ Adult intussuscep- 
tion in temperate climates is charac- 
terized by the predominance of en- 
teric (40%), colocolic (17%), and 
ileocecal (16%) invaginations.’ More 
importantly, 80% of these cases are 
secondary to a causative lesion found 
at the anatomic apex of the intussus- 
cipiens. This lesion is in more than 
50% of cases a tumor.’ 
Intussusception in tropical coun- 
tries is a different entity. Recently, a 
unique variant of intussusception has 
been described in Southern and West- 
ern Africa. This type of invagina- 
tion is more frequent in adults (40% 
to 70% of cases), is idiopathic in 80% 
of cases, has a male-female incidence 
ratio of 5:4, appears to cluster in the 
hot, dry season in Southern Nigeria 
or during the summer in South Af- 
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rica, is frequently chronic, and in over 
70% of cases is of the ceeocolic type. 
This has led to the term aoninfantile 
idiopathic cecocolic intussusception. 
These unique epidemicklogic charac- 
teristics have led some to consider 
this Ibadan form of intussusception 


to be a distinct entity. 


It is not the only ferm of tropical 
intussusception. In Uganda, Ruanda- 
Urundi, and the city of Durban, intus- 
susception, though stiif more common 
in adults, is of the ileocecal, ileocolic 
and colocolic, and ileocecal types, re- 
spectively.** 

Haiti, an independent Caribbean 
black country which shares the island 
of Hispaniola with the Dominican Re- 
public, represents an interesting 
foeus of comparison. to temperate and 
tropical intussusception. In this set- 
ting, where kwashiorkor, tuberculosis, 
neonatal tetanus, and typhoid are 
rampant, one finds a peasant popu- 
lation that lives off the land, eats 
meat perhaps twice a month, and 
relies heavily on rice and beans as the 
staples of their diet. Their ancestry is 
African, having bzen imported by the 
French as slaves during the 18th cen- 
tury, and there has been little mis- 
cegenation. In their midst, choleli- 
thiasis and cholecystitis are virtually 
unknown, appendicitis is rare, but 
perforated typroid ulcer quite com- 
mon, and carcinoma of the colon is an 
infrequent finding. In addition, 
duodenal ulcer disease affects men al- 
most exclusively and appears as gas- 
tric outlet obstruction; hemorrhage, 
perforation, and penetration are all 
but unheard of. 

These pathological variations in a 
country whose diet, culture, ancestry, 
poverty, and zlimate are so unique led 
us to study the characteristics of vari- 
ous gastrointestinal disease processes 
and compare them to the same en- 
tities in temperate and other tropical 
countries. 

The histeries of all cases of adult 
and childhood intussusception diag- 
nosed at Hôpital Albert Schweitzer 
during the period 1966 to 1972 were 








reviewed. In addition, the case his- 
tories of two patients treated by the 
authors are detailed. 


Report of Cases 


Case 1.—This 55-year-old man came to 
the medical clinic on Sept 15, 1971, with a 
chief complaint of crampy abdominal pain 
and diarrhea of one month’s duration. The 
patient had no previous history of gas- 
trointestinal symptomatology. The physi- 
cal examination revealed a very thin, 
malnourished man in no acute distress. 
Pertinent physical findings were limited te 
the abdomen. There was a grapefruit-sized 
right lower quadrant mass which on palpa- 
tion exhibited peristalsis, Results of rectal 
examination were normal, and the stool 
was negative for occult blood. The tem- 
perature was 37 C, white blood cell count 
(WBC) 6,350/cu mm, hemogiobin level 10.4 
gm/100 mil, and blood urea nitrogen (BUN) 
value 17 mg/100 ml. 

Admission flat plate and upright. roent: 
genograms of the abdomen were nondiag-. 
nostic. An upper gastrointestinal tract. x- 
ray film series was performed which 
showed hold-up of contrast media in the 
small bowel and a mass displacing the 
stomach upward, Because the patient’s 
general health was poor and there was not 
complete obstruction, he was treated with 
transfusions and intravenous hydration. 

On Sept 16, exploratory laparotomy was. 
performed via a right paramedian incision. : 
A large mass was found extending from 
the right mid colon to the upper descend- 
ing colon, and this was correctly identified 
as an ileocecal intussusception. Manual re- 
duction was undertaken and was success- 
ful except for the first foot of ascending 
colon and cecum which was marginally vi- 
able. It was felt that persistent attempts 
at reduction would result: in perforation, 
and therefore the peritoneum and postes. 
rior rectus sheath were closed, leaving 6 
inches of ileum and i foot of cecum and ass ~ 
cending colon exteriorized. With the peri- 
toneal cavity protected, reduction was 
completed. A gangrenous area was found 
in the base of the cecum, and it was de- 
cided to close the remainder of the wound 
and leave the exteriorized segment in 


. place. 


Three days postoperatively the patient 
was ambulating and passing flatus and lig- 
uid stool via the hole in the cecum, At this 
time, he was taken back to the operating 
room and under local anesthesia the termi- 
nal ileum, cecum, and ascending colon pre- 
viously exteriorized were resected, result- 
ing in an ileostomy and defunctionalized 
ascending colestomy. His postoperative 
course was unremarkable and he was dis- 
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charged on the 16th postoperative day. 

On Oct 18, he was readmitted for oral 
feedings. This is necessary in Haiti where 
malnutrition is a severe problem. On Nov 
11, his ileostomy was closed and ileocolos- 
tomy was performed. His postoperative 
course was again unremarkable, and he 
was discharged on the 12th postoperative 
day. 

The pathologist’s report showed no le- 
sions in the resected specimen. The only 
pathological finding noted was ascariasis 
(Figure). 

Case 2.—This 56-year-old woman had 
been followed up in the medical clinic for 
one year because of hypertension. On Sept 
17, 1971, she came to the medical clinic 
with a chief complaint of abdominal pain 
and vomiting of one week’s duration. A 
large right lower quadrant mass was pal- 
pated. The abdomen was soft and there 
was no distention. Peristalsis was hyper- 
active. Results of rectal examination were 
unremarkable, The temperature was 37 C, 
the WBC 12,400/cu mm, and the BUN level 
24 mg/100 ml. Admission hemoglobin level 
“was 9.9. ¢m/100 ml. 

The admission diagnosis was partial 
small bowel obstruction most likely due to 
à cecal or ovarian carcinoma. Flat plate 
and upright roentgenograms and chest x- 
ray film were nondiagnostic. She was 
treated initially with intravenous hydra- 
tion and nasogastric suction. This was ter- 
minated after 24 hours and the patient 
took liquids by mouth without distress. An 
intravenous pyelogram was performed and 
“revealed slight hydronephrosis on the 
“right. 

She was scheduled for elective lap- 
arotomy on Sept 21. On the evening of Sept 
20, she became progressively distended 
and repeated abdominal roentgenograms 

` showed mechanical small bowel obstruc- 
tion. Treatment with intravenous fluids 
and nasogastric suction were resumed. A 
laparotomy was performed through a right 
paramedian incision and this revealed an 
ileocecal intussusception extending 2 feet 
into the ascending colon. Both the colon 
and intussuscepted ileum were gangre- 
nous. A primary ileocolectomy was per- 
formed with an end-to-end ileocolostomy. 

Four days postoperatively, the patient 
was ambulating and on the fifth day ad- 
ministration of clear liquids was begun. 
However, on Sept 28, she developed moder- 
ate distention and anorexia. She also be- 
gan to pass huge Ascaris worms rectally. 
Flat plate and upright roentgenograms on 
Sept 28 revealed no pneumoperitoneum, 
and colonic air was seen through to the rec- 
tum. Nasogastrie suction and adminis- 
tration of intravenous fluids were re- 
sumed. 
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Ascaris worm recovered from patient 1 at 
surgery. 


On the evening of Sept 28, the patient 
went into florid pulmonary edema. Digi- 
talis and diuretics were rapidly adminis- 
tered, and antibiotic treatment was begun. 
Despite some response to these measures, 
her condition worsened and she died on Oct 
2. Autopsy reveaied the anastomosis to be 
patent, but 1 foot:proximal to it a small en- 
terocutaneous fistula had developed. In ad- 
dition, she had active pulmonary tubercu- 
losis. 


Summary of Cases 


Forty-five cases of adult and child- 
hood intussusception were diagnosed 
in the period 1966 to 1972. Fifteen 
were in adults and 30 occurred in in- 
fants and children. Adults were most 
frequently affected in the third and 
sixth decades of life and during the 
dry season (Table 1). 

Cecocolic intussusception was not 
encountered in this series, the most 
common types of invagination being 
ileocolic, ileocecal, and colocolic in de- 
scending order of frequency. The 
apex of the intussuseeption was most 
common in the transverse, right, and 
left colon, and one ease of an apex 
protruding through the anus was 
found (Table 2). 

Twelve cases (80%) are classified as 
idiopathic and among ihese ascariasis 
was described in 33% of the total: 
present in four, absent in six, and not 
stated in two. Twenty percent (three) 
were secondary intussusceptions, one 
caused by a colonic lipoma and two by 
cecal carcinoma. Three patients expe- 
rienced spontaneous reduction of the 
intussusception and twe others un- 
derwent simple operative reduction. 
All these patients survived. Resection 


was necessary in nine patients and 
five of these underwent primary 
anastomosis with three deaths. There 
were two deaths following obstrud- 
tive resection. 

The overall mortality for the 14 pa- 
tients (one case was diagnosed at au- 
topsy) was 36% (Table 3). In those 
with viable bowel, there was no mor- 
tality, while those with nonviable 
bowel predominated, comprising 64% 
of all cases, and had a mortality of 
55%. 


Comment 


Incidence.—Thirty-three percent of 
the Haitian cases occurred in adults. 
This is greater than the 5% found in 
temperate climates,’ but less than the 
overwhelming adult predominance in 
the African literature.’ In addition, 
the Haitian cases differ from African 
tropical intussusception in age distri- 
bution. In the Western Nigeria data, 
65% of cases occur in those aged 11 to 
30.° In Haiti, only 40% occur in these 
age groups and the disease is most 
common in those in the sixth decade 
of life. In Africa, these older patients 
comprise only 6% of cases. The sea- 
sonal variation found in the Nigerian 
data is not clear in the Haitian pa- 
tients, but this may be secondary to 
the comparatively small number of 
cases. 

Classification and Cause.—The Iba- 
dan intussusception is almost exclu- 
sively cecocolic, though in other parts 
of Africa ileocecal, ileocolic, and col- 
ocolic have been described.*-* In Haiti, 
ileocolic and ileocecal intussusception 
predominate, comprising 67% of all 
cases. Colocolic, enteric, and ileoileal 
intussusception are described. As in 
the African literature, the apex of the 
intussusception is most commonly in 
the transverse colon. 

The Haitian cases correspond more 
closely to the African data in cause. 
In only 20% of cases was an under- 
lying lesion found as the leading 
point of the intussusception. In Eu- 
rope and North America greater than 
80% of cases have definite bowel ab- 
normality identified at the apex of 
the invagination.’ 

Treatment and Survival.—The 
method of treatment and survival 
correlate best with bowel viability. 
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Table 1.— Analysis of Cases by Age and Month of Diagnosis 


Month 


“Date of Diagnosis 
Jan - Feb 


Age, yr 
No. of Patients 








No. of Patients 


[7 intussusception 
4 siaaa 








‘Type No. of Patients Site 

Enteric 1 Heum 

Heoileal Right colon 

Heocecal Transverse colon 
Left colon 
Rectum 
Through anus 
Not stated 











Viable bowel 
Spontaneous reduction 





Tropical intussusception, especially in 
Ibadan and Lagos, is marked by 
chronicity and a preponderance of 
bowel viability.*” , 

North American and European in- 
tussusception is most commonly asso- 
ciated with benign or malignant tu- 
mors and infarction.'’ As such, there 
is no place for manual reduction, re- 
section being preferred. Both pri- 
mary anastomosis and staged resec- 
tion have their advocates.*'°" 

In terms of bowel viability and sur- 
vival, Haitian intussusception com- 
pares more closely with temperature 
intussusception. Sixty-four percent of 
our patients had ischemic bowel, but 
in spite of this we think they seek 
help relatively early. Hôpital Albert 
Schweitzer is well known and enjoys 
the confidence of the people. It has an 
excellent public health staff who have 
taken a census of the surrounding 
hospital district, and transportation 
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Table 3.—Survival in Tropical Intussusception 





Operative reduction 2 

Nonviable bowel 9 5 (55) 
Obstructive resection 4 2 (50) 
Primary resection 5 3 (60) 


Total 14 5 (36) 








Mortality 










probably compares favorably with 
that found in Africa. The high per- 
centage of gangrenous bowel makes 
resection mandatory. We orefer a 
staged procedure to primary anasto- 
mosis though the statisticel differ- 
ence in mortality is insignificant. The 
three deaths in those undergoing pri- 
mary ileocolectomy were all second- 
ary to anastomotic leakage, whereas 
the two deaths in the staged resection 
group were a result of pre2xisting 
peritonitis. In addition, we have had 
no difficulty with fluid and electrolyte 
losses from an ileostomy, which has 
been common in tropical settings.’ In 
those few cases in which the bowel is 
viable and no underlying lesion dic- 
tates resection, simple operative re- 
duction remains the treatment of 
choice. 

Conclusions.—Intussuseeption in 
Haiti compares favorably witk other 
tropical intussusception in that adults 


are frequently affected and the great 
majority of cases are of the primary 
or idiopathic type. However, whereas 
in some African series adults account 
for 70% of cases (compared to 5% in 
temperate climates), Haitian adults 
account for 33% of all cases. The 
classification of tropical intussuscep- 
tion as idiopathic is complicated by 
the high incidence of intestinal infes- 
tations, notably amebiasis, ascariasis, 
and trichuriasis.. However, a causal 
relationship remains to be demon- 
strated. 

Haitian intussusception differs 
from African intussusception in age 
distribution and in the anatomical 
type of invagination. The cecocolic in- 
tussusception, considered pathog- 
nomonic of the Ibadan disease was 
not encountered in any of our pa- 
tients. Most importantly in. our series, 
there is a predominance of patients: 
with gangrenous bowel. This differs 
dramatically with the African experi- 
ence. In the patient with nonviable. 
bowel, we prefer a staged resection 
because of the high incidence of anas- 
tomotic leakage in the chronically ob- 
structed patient with unprepared 
bowel. However, in the patient with 
viable bowel, simple operative reduc- 
tion remains the treatment choice. 
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Theodore C. Eickhoff, MD, Denver 


Fifty of 216 renal transplants performed 
over a five-year interval were complicated by 
at least one episode of septicemia. Septi- 
cemia was more frequent prior to 1966 and 
after a nonrelated donor transplant. The sep- 
icemic episode was due to gram-negative 
organisms. in more than: half of the cases, 
and the urinary tract was the commonest 
site of origin of sepsis. Septicemia occurred 
most frequently within the first six months 
following transplantation. However, 16% of 
-the septicemic episodes occurred more than 
wo years after transplantation. The mortal- 
“ity rate of septicemia in this series was 63%. 
High-dose prednisone therapy, renal failure, 
and hyperglycemia frequently occurred in 
the period just prior to the onset of sepsis. 


J reer complications play a ma- 
jor role in morbidity and mortal- 
ity following organ transplantation. 
Although the causes and clinical char- 
acteristics of several posttransplant 
nfections have been defined, septi- 
cemia following transplantation has 
received less attention.’ The present 
study defines the clinical spectrum of 
septicemia as it occurred in a popu- 
lation of 216 renal transplant recipi- 
ents. 


Materials and Methods 


The records of 216 of the 224 renal trans- 
plantations: performed at the University 
of Colorado Medical Center from 1963 
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Septicemia in Renal 
Transplant Recipients 


Robert J. Anderson, MD; Larry A. Schafer, MD; David E. Olin, MD; 


through mid 1968 were reviewed. All trans- 
plant recipients in this series that had one 
or more positive blood cultures form the 
basis of this report. The general character- 
istics, methods of transplantation and im- 
munosuppression, and methods of obtain- 
ing and processing material for organism 
identification in this population have been 
previously published.** All patients were 
followed from the time of transplantation 
until (1) death, (2) removal of the trans- 
planted kidney, (3) transplantation with a 
new kidrey, or (4) Jan 1, 1970, whichever 
occurred first. 


Results 


A total of 71 positive blood cultures 
were observed among 61 renal trans- 
plant recipients. Fourteen positive 
cultures in 11 patients were felt to 
represent contamination. In nine of 
these 14 cultures, one of several 
simultaneously drawn cultures. grew 
a skin contaminant (five Staphylococ- 
cus epidermidis, three Streptococcus 
viridans, and one Bacillus species). In 
four instances, one of several blood 
cultures grew Aspergillis species in 
patierts without clinical evidence of 
Asperyillis infection. The remaining 
culture classified as a contaminant 
was a positive postmortem blood cul- 
ture in a patient who did not have 
evidence of bacterial infection at au- 
topsy. Thus 57 episodes of septicemia 
occurred in 50 renal transplant recipi- 
ents. The overall incidence of at least 
one episode of septicemia was 23%. 

Among recipients of nonrelated do- 
nor kidneys, the frequency of septi- 


cemia was 35%, whereas only 14% of 
related-donor kidney recipients had 
an episode of septicemia. The fre- 
quency of septicemia decreased from 
25% in transplants performed before 
1966 to 18% among transplants in 
1966 and thereafter. 

The septicemia was due to gram- 
negative organisms in 30 patients; 18 
were caused by Pseudomonas aerugi- 


nosa; 11, Escherichia coli; four, Kleb- 


siella pneumoniae; one, Herrellea. va- 
ginicola; one, Salmonelia species; and 
one, Neisseria meningitidis. Gram- 
positive organisms occurred in ten 
patients, of which seven were due to 
S aureus; two, Diplococcus pneu- 
moniae; and one, Enterococcus orga- 
nisms. Multiple organisms, defined as 
the repeated isolation of more than 
one organism over seven days, or iso- 
lation of more than one organism 
from the same culture occurred in ten 
patients, and a fungal organism 
(Candida species) occurred in one 
patient. 

The sources of the septicemias are 
shown in the Table. The miscella- 
neous category includes three intra- 
abdominal sources and one central 
nervous system source. 

The interval from transplantaiion 
to onset of the septicemia was less 
than one month in 28% of patients, 
one to six months in 38%, 6 to 24 
months in 23%, and greater than 24 
months in 16% of patients. Fifty per- 
cent of gram-positive. septicemias, 
66% of gram-negative septicemias, 
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and 70% of multiple organism septi- 
cemias occurred within six months af- 
ter transplantation. 

"Eighty-five percent of septic epi- 
sodes were associated with fever at 
the onset of sepsis. In 40% of septic 
episodes a clinical picture of septic 
shock was present. Signs or symp- 
toms related to the primary site of in- 
fection were, present in 40% of the 
septic episodes. Only nine of the 57 
episodes of septicemia were not asso- 
ciated with fever or signs or symp- 
toms of a primary site of infection at 
the onset of sepsis. 

The overall mortality rate of a sep- 
ticemic episode in our series of trans- 
plant recipients was 63%; mortality 
was 40% for gram-positive septi- 
cemia, 64% for gram-negative septi- 
cemia, and 90% for multiple organism 
septicemia. Mortality for septicemia 
in which the onset of sepsis was less 
than six months after transplanta- 
tion was 78%, while in patients with 
the onset of sepsis greater than six 
months following transplantation it 
was 41%. The mortality for septi- 
cemia prior to 1966 was 70% while in 
1966 and thereafter it was 57%. Sixty 
percent of patients with the lung as 
the source of sepsis died. The percent 
of patients dying with primary source 
of infection in the urinary tract, 
skin/wound, and miscellaneous sites 
were 58%, 50%, and 50%, respectively. 
Among patients in whom the source 
of septicemia could not be identified 
the mortality was 88%. 

When factors predisposing to sep- 
sis were analyzed, high-dose predni- 
sone therapy (defined as at least two 
weeks of > 1 mg/kg/day of predni- 
sone), high-dose azathioprine therapy 
(defined as at least two weeks of = 2 
mg/kg/day of azathioprine), and 
high-dose dactinomycin therapy (de- 
fined as at least one week of = 300ug/ 
week of dactinomycin) occurred in 
46%, 82%, and 9% of septicemic pa- 
tients in the period immediately prior 
to the onset of sepsis. Leukopenia (< 
3,000 white blood cells per cubic mil- 
limeter for a minimum of three con- 
secutive days), hyperglycemia (fast- 
ing blood glucose level persistently = 
120 mg/100 ml for a minimum of two 
weeks), and hypogammaglobulinemia 
(y-globulin < 0.5 gm/100 ml for a 
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Source of Septicemia 


Urinary Tract 
Infection 


12 (6)* 


Organism 
Gram-negative 36 
Pseudomonas 
E coli 
Klebsiella 
Others 
Gram-positive 10 
Staphylococci 
Others 
Multiple 10 
Fungus 


Total 57 17 (9) 


Lung Skin 
7 (6) 


10 (6) 


Miscel- 
laneous 
2 (8) 


1 (0) 


Wound/ 

Unknown _ 

11 (9) 
7 (6) 
1 (1) 
2(1) 
1 (1) 
2 (2) 
11) 
1) 
3 (3) 


4 (2) 
3 (2) 


1 (0) 
4 (2) 
4 (2) 


1 (0) 


Z0 2 (2) 
106) ay 46 





* Numbers in parentheses indicate number of deaths in each category. 


minimum of two weeks) occurred just 
prior to the onset of sepsis in 7%, 42%, 
and 0% of patients. The frequency of 
leukopenia, hyperglycemia, and hypo- 
gammaglobulinemia in the 39 renal 
transplant recipients . transplanted 
during the same interval that experi- 
enced no infections at all was 3%, 5%, 
and 3%, respectively. Forty-two per- 
cent of patients experiencing sepsis 
had a creatinine clearance level of < 
40 ml/min for a minimum of two 
weeks prior to the onset of sepsis, 
while 26% of noninfected transplant 
recipients experienced a creatinine 
clearance level of < 40 ml/min for at 
least a two-week period at some time 
following transplantation. Thus, 
heavy prednisone therapy, hypergly- 
cemia, and renal failure frequently 
antedated the onset of sepsis. 


Comment 


The 23% frequency of septicemia in 
the present study correlates well with 
the 23% to 26% frequercy of septi- 
cemia noted in other series of renal 
transplant recipients.'** The recent 
report of Harris et al’ documents a 
frequency of septicemia following re- 
nal transplantation of only 12%, how- 
ever. When the more recent (1966 and 
later) transplant recipients in our 
series were examined, a similar 18% 
frequency of septicemia was found. 
Myerowitz et al’ were unable to docu- 
ment a decreasing frequency of sep- 
sis following renal transzlantation in 
recent years. Although septicemia re- 
mains a significant problem in the 
transplanted host, the frequency of 
septicemia in some series as well as 
the frequency of other posttransplant 


infections appears to be declining.’ 

The types of organisms encoun- 
tered in the present study as well as 
the sites from which they arose are 
commonly recognized to occur in the 
immunosuppressed host.'-** Of note is 
the fact that the urinary tract served 
as the source of sepsis in the majority 
of cases in the present and in other 
series.’ Also of note is that skin and 
wound infections served as the source 
of sepsis in one fifth of our cases, The 
high mortality in patients with an 
unidentified portal of entry is of par- 
ticular concern, as is the high fre- 
quency of polymicrobial sepsis. In our 
patients polymicrobial sepsis was of 
diffuse origin and was similarly asso- 
ciated with a high mortality. 

The majority of septicemic episodes 
in the present study occurred within 
the first six months following trans- 
plantation, as has been the experi- 
ence in another transplant center.’ 
Sixteen percent of the episodes of 
septicemia occurred more than two 
years following transplantation, how- 
ever, indicating that the transplant 
recipient is at long-term risk for the 
development of serious infection. 

The mortality in our patients with 
sepsis was more than 60%. This is sig- 
nificantly higher than the mortality 
rate of 25% reported by Myerowitz et 
al Our mortality is significantly 
higher than the mortality of gram- 
negative sepsis occurring in previ- 
ously healthy individuals, and ap- 
proaches the mortality of patients 
with underlying fatal diseases that 
develop gram-negative sepsis.” This 
mortality emphasizes the need for 
early diagnosis and aggressive ther- 
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apy in the immunosuppressed ‘host 
with ‘suspected infection. 

Although early diagnosis: and ag- 
- gressive therapy are of importance in 
< the infected transplant recipient, +" 
the identification and modification of 
factors predisposing the transplanted 
host to infection are also important. 
Heavy immunosuppressive therapy, 
leukopenia,and hypogammaglobuline- 
mia have been considered by many to 
be of importance in the genesis of 
posttransplant infections.'**" In the 
present study, large doses of predni- 
sone antedated the onset of sepsis 
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with significant frequency. In con- 
trast to the findings of others, leu- 
kopenia and hypogammaglobulinemia 
appeared in our patients to play but a 
minor role in the genesis of septice- 
mic complications following trans- 
plantation.’ Failing renal function, 
presumably due to refractory rejec- 
tion, also oceurred frequently prior to 
the onset of sepsis in our patients. 
Hyperglycemia occurred prior to the 
onset of sepsis in 42% of our cases and 
in 22% of the cases of Myerowitz et 
al! Inasmuch as hyperglycemia im- 
pairs host defenses," this associa- 
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tion deserves further study. 


Unusual fungal, viral, and proto- 
zoan infections occur in the immuno- 
suppressed host and have attractéd 
much attention in transplant recipi- 
ents.“ The present report and that 
of Myerowitz et al‘ emphasize the 
continuing importance of- bacterial 
sepsis in the compromised host. 
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Brain Vascularization 
_by Intact Omentum 


Harry S. Goldsmith, MD; Wei-Fan Chen, MD; Serge W. Duckett, MD, PhD, Philadelphia 


A group of dogs had their intact omentum 
mobilized to the extent that it could be 
placed directly upon the surface of the brain. 
it was subsequently shown, both. grossly 

"ahd histologically, that vascular anasto- 
“moses developed between the brain and the 
‘omentum and that injected material entered 
the brain via the vessels at the omental- 
-cerebral interface. a 
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Fig 1,—Technique for omental lengthening in dog. 


he intact omentum has been 
used surgically by our group for 
a variety of clinical conditions.'’* The 
purpose of this study is to show that 
the intact omentum can be trans- 
posed to the surface of the brain of 
the dog with the subsequent develop- 
ment of vascular connections be- 
tween the omentum and the under- 
lying neural tissue. A search of the 
literature has revealed no previous re- 
port of this technique for vasculariza- 
tion of the brain. 





Fig. 2.—Placement of omentum in subcutaneous tunnel along 
chest. Omentum will be extended along neck up to cranium. 


Brain Vascularization/Goldsmith etal 695 


















Materials and Methods 


Sixteen adult dogs, weighing from 18.1 
to 22.6 kg (40 to 50 lb), were anesthetized 
intravenously with pentobarbital. A lap- 
arotomy was done through a midline inci- 
sion, following which the omentum was 
extensively lengthened. This was accom- 
plished by removing the omentum directly 
at its junction with the spleen, which re- 
quired splenectomy, and from its middle 
and distal attachment to the greater cur- 
vature of the stomach (Fig 1). The vascular » 
supply to the omentum was maintained © 
mainly by the splenic artery which had 
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Fig 5.—Forceps holding intact omentum prior to its being placed 


on brain; cut dura with brain tissue immediately above<arrow). 


_been divided at the spleen. After the 
omentum had been lengthened, transverse 
- skin incisions. were made along the chest, 
shoulder, and. neck, which were under- 
mined and connected to form a subcutane- 
ous tunnel approximately 4 to 5 cm in 
width (Fig 2). 

A U-shaped incision was made in the 
temperoparietal area with its base facing 
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the ear. This incision was carried down to 
the skull with all overlying soft tissue 
being cempletely removed from the bone. 
Four bur-hole craniotomies were made and 
connected by a Gigli saw, resulting in the 
removai of a piece of bone measuring ap- 
proximately 4 x 3 cm. The dura was 
opened as wide as the craniotomy and su- 
tured fo the edge of the bone (Fig 3). 


Omentum 


Skin Flap Replaced 


nr a 





Fig 6.—Wound closure of scalp overlying implanted omentum. 


After completing the craniotomy, the 
omentum was taken. from the peritoneal 
cavity at the upper end of the abdominal 
incision and placed in the subcutaneous 
tunnel that had been developed along the 
chest and neck and subsequently extended 
to the cranial defect (Fig 4). The omentum 
was carefully laid directly upon the brain 
and secured to the cut edge of the dura 
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Fig 7.—Omental (0)-cerebral (c) interface; india ink is present in blood vessels on surface 
of brain (arrow); meninges (m); cerebellum (ce) (x 3). 





Fig 8.~Omental (0) and cerebral (c) tissue connected by blood vessels filled with india ink 
(arrow). Transparency has been accomplished with methyl salicylate (x 3). 


with several interrupted 3-0 chromic cat- 
gut sutures (Fig 5). In order that there be 
no tension on the omentum when the skin 
was closed, a portion of the temporal 
muscle: and fascia overlying the omentum 
was removed (Fig 6). 

The dogs were fed a routine diet on the 
day following surgery. During the first 
postoperative week, the animals received 
daily injections of 3 ml of a mixture of 
600,000 units of penicillin G procaine and 
penicillm G sodium and 750 mg of di- 
hydrostreptomycin sulfate (Combiotic). 
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Observations 


The surgical procedure performed 
upon the brain did not adversely af- 
fect the dogs in any apparent way 
during follow-up periods of up to nine 
months. Substantiation of the devel- 
opment of vascular connections be- 
tween the brain and omentum was 
based upon gross and histologic 
evidence. 

Fluorescein and later india ink 
with neoprene latex were injected 





Fig 9.—Histologic preparation of brain 
surface; small artery in cerebral tissue 
containing india ink (arrow); meninges (rn); 
cerebral cortex (c) (x 150). 


into a small catheter that had been 
carefully inserted into the largest ar- 
terial branch within the peritoneal 
cavity supplying the omental pedicle 
to the brain. Large (No. 2) silk su- 
tures were placed through the chest 
wall, closely parallel to the omentum, 
in order to prevent dissipation of in- 
jected material throughout the tho- 
rax. To be certain that material in- 
stilled into the catheter arrived at the 
brain only by way of blood vessels 
within the omentum, the neck of the 
dog was completely severed from its 
body except for its omental attach- 
ment. 

Ten milliliters of fluorescein mixed 
with 50 ml of saline was injected into 
the intraperitoneal catheter and, 
shortly thereafter, fluorescence was 
observed in the cerebral hemisphere 
underlying the omentum. Following 
this demonstration of vascular con- 
nections between the omentum and 
the brain, 200 to 300 mi of india ink 
with neoprene latex was injected 
through the same catheter in the ab- 
dominal cavity. The india ink became 
visible in the blood vessels on the 
surface of the brain and in the major 
cerebral vessels including the circle of 
Willis (Fig 7). 
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Two dogs in the experiment did not 
demonstrate vaseular connections be- 
-tween the omentum and the brain by 
the fluorescein and india ink tech- 
~ nique. One of these dogs had devel- 
oped postoperative. infection in the 
incisions along his back and neck, 
which resulted in inflammation and 
subsequent thickening of the omen- 
- tum within the subcutaneous tunnel. 
< The second dog who failed to dem- 
onstrate vascular connections did 
show india ink within the omental ar- 
teries in their course through the sub- 
cutaneous tunnel up to the surface of 
the brain. However, india ink could 
‘not. be demonstrated within the 
brain. At the omental-brain inter- 
face, a thick fibrous layer was present 
which presumably prevented the pas- 
-sage of india ink into the brain. His- 
“tologie examination of this fibrous- 
tissue barrier showed it to have re- 
sulted from a marked inflammatory 
reaction of the meninges at the point 
of the omentum’s attachment to the 
brain. 

After completing the fluorescein 
‘and india ink injection studies, the 
brain of the dog was removed. and 
‘fixed in 10% formaldehyde, dehy- 
drated in graded alcohols, and subse- 
quently made transparent by fixation 
in methyl salicylate. The india ink 
was present in arterial vessels of the 
omentum, pia mater, and brain (Fig 
8). Histologic examination confirmed 
` the presence of india ink in these ves- 
sels and in deep portions of the cere- 
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bral tissue (Fig 9). 
Comment 


This study showed that it is. pos- 
sible to lengthen surgically the dog’s 
omentum se that it can be placed 
directly on the brain with the subse- 
quent development of vascular con- 
nections between these two struc- 
tures. Since the surgical difficulty of 
performing an omental transposition 
to the braia in man should pose no 
greater tecEnical problems than those 
present in the dog, the question arises 
as to what clinical use might be made 
of this experimental surgical model. 

Omental transposition to the brain 
warrants further investigation to 
learn if it might have beneficial ef- 
fects in patients with an ischemic 
brain syndrome. There are at present 
standard sargical procedures for cor- 
recting arteriosclerotic narrowing of 
major extracranial arteries. Unfortu- 
nately, if brain ischemia is secondary 
to narrowing within small vessels 
within thecranium, patients are pres- 
ently unsuitable for any type of sur- 
gical correction. Since ischemic areas 
within the brain can be localized by 
neurologic and angiographic methods, 
the surgical placement of the highly 
vascularized omentum upon the in- 
volved cerebral area might limit 
further degenerative brain damage 
and even prevent the catastrophe of 
a cerebrovascular accident. There is 
even the possibility that the emer- 
gency placement of the omentum 


upon the brain of a patient who has 
recently suffered a cerebrovascular 


accident might decrease the size of 


the ischemic brain lesion and subsé- 
quent neurologic sequelae. 

Another clinical area that deserves 
investigation is the effect of omental 
transposition to the brain of patients 
with a malignant brain tumor. It is 
known that certain malignant brain 
tumors are sensitive to a variety of 
chemotherapeutic agents, but that 
the blood brain barrier prevents the 
exposure of the malignant tumor to a 
high drug concentration. By placing 
the omentum upon, or even directly. 
into, a brain tumor, it might be pos- 
sible to deliver a much higher còn- 
centration of the chemotherapeutic 
agent directly to the malignant 
neoplasm. 


Nonproprietary and 
Trade Names of Drug 


Pentobarbital—Nembutal. 
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Microbicidal power 


of BETADINE SURGICAL 
SCRUB was used in Apollo 










































































11/12/14 Splashdowns — 


Prep wit 
Surgical Scrub/Solution Aeros 


Golden microbicidal lather of BETADINE SURGICAL SCRUB 
for optimal preoperative skin degerming— Selected by NASA 
for decontamination procedures in Apollo 11/12/14 
Splashdowns, BETADINE SURGICAL SCRUB offers unique 
advantages for preoperative degerming of the skin of your 
patients. It kills bacteria (both gram-posizive and gram- 
negative), fungi, viruses, protozoa and yeasts. It is fully micro- 
bicidal with each application—there is no waiting for a 
gradual antibacterial buildup. 





Enhance antisepsis with BETADINE SOLUTION or BETADINE 
AEROSOL SPRAY — After prepping the ocerative site with BETADINE 
SURGICAL SCRUB, paint with BETADINE SOLUTION or spray with 
BETADINE AEROSOL SPRAY. Both are fully microbicidal, film-forming 
exert longer microbicidal action than iodine tincture, and maintain 
microbicidal action in the presence of blood, pus, serum or necrotic | 
tissue. The site of application can be bandaged or taped. 


To help prevent postoperative infection—Reapply BETADINE 
SOLUTION or BETADINE AEROSOL SPRAY after suturing 

and during redressing. BETADINE microb cides are virtually 
nonirritating and do not stain skin or natural fabrics. In the rare 
instance of local irritation or sensitivity to BETADINE SURGICAL 
SCRUB, discontinue use in the individual. 








Purdue Frederick 


È COPYRIGHT S971, 1972, THE PURDUE FREDERICK COMPANY/NGRWALK, CONF. 068596 B8679! 124373 































































































he controversial adenoma 


ne of the most common 

esions of the GI tract. Often 
“asymptomatic. Often an 
ndication of the presence 
and/or development of more 
“Solyps. It has a much- 
Jebated relationship to 
solonic cancer. Some think 

t actually degenerates into a 
sarcinoma. Some think not. 
"When polyps are present in 
he distal colon, the best way 
o find them is through con- 
*#entional sigmoidoscopic 
sxamination. And, be they 
benign or malignant, the best 
herapy is removal. 


any surgical procedures 
an contribute to temporary 
ostoperative constipation. 

o help return bowel function 
o normal as quickly and as 


gently as possible, consider 
Feet Enema for postopera- 
tive constipation relief. 

@ Works rapidly, usually 
within 2 to 5 mirutes 


@ Cleanses the eftcolonand 
rectum; sparesupper por- f 
tions of the GI tract 


E Ready to use. easy to use, 
completely disposable 


@ Unique constructionregu- 
lates flow; prevents leakage 
and reflux 

E Anatomically correct, 
prelubricated rectal tip helps 
avoid injury to bowel wall 


Fleet Enema 


Fast, effective relief of 
postoperative constipation 


Contraindications: Do not use 
whan nausea, vomiting, or ab- 
dominal pain is present. Warn- 
ings: Frequent or prolonged use 
of enemas may result in de- 
pendence. Take only when 
needed or when prescribed by 
a physician. Precautions: Do not 
ačminister to children under 
two years of age unless directed 
by.a physician. 
FREE BOOKLET. A supply of a 
patient booklet, Protecting 
Yourself with a “Procto” Exami- 
nation, is available, free of 
charge, on request to C, B. 

EET CO., INC., P. O. Box 

00, Lynchburg, Va. 24505. 


C. B, FLEET CO., ING. 
@ Lynchburg, Va. 24505 
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Permanent 
Impairment 


AASTANE 


I American Medical Association 
i 535 North Dearborn Street 
Chicago, IHinois 60610 


Please send me_______copy(ies) of 
GUIDES TO THE EVALUATION OF 
PERMANENT IMPAIRMENT. OP-298 

| at $5.00 each ($2.50 for medical stu- 
dents, interns, residents). My pay- 
ment of. is enclosed. 
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b an an aa am an ma am aa aa an 


For the physician involved in the 
disability rating process: It's com- 
plete, up-to-date, authoritative, 
and indispensable. 

It covers every conceivable 
kind of permanent impairment, 
including mental disorders, that 
could enter into a disability 
award. 

It gives impairment percent- 
ages for individual systems and 
functions, for combined impair- 
ments, and for the “whole man”: 
the relationship of impairment to 
the activities of daily living. 
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Seventeen dogs with evolving myocardial 
infarctions were treated with an_ internal 
mammary artery impiant in the ischemic 
area of the heart. The survival rate in these 
dogs was significantly higher than that in a 
control group. Improved survival was proba- 
bly due to flow of arterial blced from the im- 
plant into the ischemic region. Local per- 
fusion within the area of ischamia may have 
been through the myocardial sinusoids. 

In a second series of dogs, no significant 
changes in local myocardial oxygen pressure 
(Po,). and temperature coukd be demon- 
strated in the ischemic perfused area when 
implant flow was varied. The failure to dem- 
onstrate these changes may have been due 
to inappropriate instrumentation or to the 
choice of Po, and temperature as a measure 
of changes in local perfusion. 


T 1933, Wearn et al described 

an intramyocardial- system of 
sinusoids and suggested that signifi- 
cant myocardial perfusion occurs by 
means of this extravascular system, 
If the myocardium has a capacity to 
take up and distribute blood through 
the sinusoids, local perfusion of an is- 
chemic area using an arterial implant 
may be of value (independent of, and 
prior to the development.of any col- 
laterals). 

This study attempts to determine if 
arterial blood delivered directly to the 
myocardium is of physiologie signifi- 
cance. Survival was measured in dogs 
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Sinusoidal Myocardial Perfusion 


John D. Halverson, MD, St. Louis 


with evolving myocardial infarctions, 
treated with an internal mammary 
artery implant. In a second group of 
dogs, implant flow was varied to de- 
termine if acute changes in myocar- 
dial Po, and temperature (reflecting 
changes in local perfusion) could be 
detected. 


Methods 


Part 1.—Forty-two healthy mongrel dogs- 
weighing 16 to 40 kg were anesthetized 
with intravenous pentobarbital sodium (30°. 
mg/kg) and placed on a ventilator. The ar- 
terial pressure, oxygen pressure (Po.), ar- 
terial carbon dioxide pressure (Pco,), pH, 
rectal temperature, and eleetrocardiogram. 
were regularly monitored. Through a left 
thoracotomy, the left internal mammary 
artery (IMA) was isolated from its origin 
to the sixth interspace; the distal side” 
branches were not ligated. After dividing 
the bleeding IMA distally, it was. tannelled 
into the left posterior ventricular myocar- 
dium and sutured in place distally. Im- — 
plants of control dogs (selected. randomly) 
were doubly ligated. The left circumflex 
coronary artery (LCCA) of all dogs was 
then ligated twice at its origin, and the 
chest was closed. Water-seal drainage of 
the left pleural space was discontinued af- 
ter skin closure. If necessary, routine re- 
suscitative measures. were carried out 
intraoperatively. No attempts at resuscita- 
tion were made postoperatively. The oper- 
ative procedure and subsequent treatment.’ 
were the same in both groups with the éx- 
ception that experimental group dogs had 
nonligated implants. 

Surviving dogs were kennelled and ob- 
served. All dogs were killed after 63 to 160 
days postoperatively. At autopsy, the point 
of LCCA ligation was determined. In 12 - 
dogs whose implants had not been ligated 
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(experimental dogs), a solution of meth- 
ylene .blue and radiopaque dye was in- 
jected into the IMA implant at a pulsatile 
pressure of 150 mm Hg to determine pat- 
ency of the implant and to ascertain if 
IMA-coronary collaterals had been estab- 
~ lished. 

Part 2.-In a second series of nine dogs, 
the left anterior descending coronary ar- 
tery (LAD) was isolated proximal to its 
first main branch. The IMA was prepared 
as described and implanted in the antero- 
` lateral left ventricular myocardium. 
Myocardial Po, and temperature were 
continuously monitored within 1 cm of the 
--implant. Arterial pressure and blood gas 
levels were measured using an intrafemo- 
ral arterial polyethylene cannula with the 
.. tip in the aortic arch. Rectal temperature 
was monitored continuously. 

After steady baseline recordings were 
obtained in each dog, the LAD was oc- 
eluded for up to 15 minutes. The IMA im- 
i plant was then occluded for up to five min- 

utes, following which flow through the 
implant, then through the LAD, was re- 
stored. For control purposes, recordings 
were made during and following LAD oc- 
clusion in three additional dogs not having 
implants. 

At autopsy immediately postoperatively, 
dye was injected into the implant as de- 
scribed to determine implant patency. 





Results 





Part 1.—Data from 30 dogs were 
suitable for statistical analysis. (The 
remainder were excluded because of 
heartworms, sepsis and hemorrhage, 
or for technical reasons.) 

Comparison of the rates of death 
=; and of the survival of the two groups 
was carried out using the normal 
probability integral transformation. 
Overall survival was better in the 
experimental group of 17 dogs at a 
‘© significance level of P<.03. The cu- 
--mulative survival curves in Fig 1 
demonstrate an early high mortality 
-in-the control group, with no differ- 
ence in mortality after the first five 
“days postoperative. 

Figure 2 shows the number of ex- 
perimental and control dogs dying on 
-each postoperative day. Median date 
of death for experimental dogs was 
3.5 days, in contrast to 2.1 days 
for the controls. Seven experimental 
dogs, and two control dogs survived 
the observation period. 

Surviving dogs were killed at no 
less than 63 days postoperatively, 
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thus limiting the period of observa- 
tion for statistical purposes to that 
interval. AH surviving dogs were 
killed by the 160th day. 

Twenty-nine dogs were autopsied. 
In 22, the coronary ligature was at 
the point of origin of the LCCA. In 
four dogs, a small atrial or ventricular 
branch escaped ligation. In the re- 
mainder, scarring prevented identi- 
fication of nonligated branches. 

At autopsy, the implants of 12 ex- 
perimental dogs were injected with 
dye. Three implants were occluded 
(two of which were in surviving 
dogs). Numerous collaterals (Fig 3) 
and retrograde filling of both LAD 
and LCCA from the IMA were seen 
in all dogs with patent implants. 

Sections of the hearts of 29 dogs 
were studied histologically. Two dogs, 
both of which died at operation, had 
no evidence of myocardial infarction. 
The remaining dogs had evidence of 
myocardial infarction of an age con- 
sistent with the time that had elapsed 
since surgery. In several dogs, focal 
areas of infarction were seen in the 
region of the implant. Most implants 
were within one centimeter of the 
area of infarction. 

Part 2.—Microelectrode data were 
obtained in three control dogs and six 
experimental dogs. Arterial blood gas 
levels, rectal temperature, and arte- 
rial pressure were essentially con- 
stant threughout each series of ma- 
nipulations of LAD and implant flow. 

Control Dogs.—Left anterior de- 
scending coronary artery occlusion 
was carried out repeatedly in each of 
the three dogs. This occlusion was 
typically followed by a fall in the 
myocardial Po, and temperature (Fig 
4). Removal of the occluding clamp 
was followed by an abrupt rise in 
both the Po, and temperature. The 
Po, frequently rose to levels as much 
as 25% above the preocclusion levels. 
This rebound occurred after both long 
and short periods of occlusion. Ven- 
tricular fibrillation occasionally 
occurred, usually shortly following 
restoration of coronary flow. 

Exper:mental Dogs.—Six dogs with 
implants were studied. Left anterior 
descending coronary artery occlusion 
produced changes similar to those in 
the control dogs. However, IMA im- 
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Fig 1.—Cumulative survival of dogs in 
part 1—observation period of 63 days post- 
operative. All dogs had teft circumflex cor- 
onary artery (LCCA) ligation immediately 
following internal mammary artery (IMA) 
implantation. Implants of contro] dogs were 
ligated. 
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Fig 2.—Graph, Number of dogs dying on 
each postoperative day in the observation 
period (minimum 63 days for each dog). Ex- 
treme right, Number of each group surviv- 
ing the observation period. 


Fig 3.—Postmortem angiogram of dog 
two months after implant and LCCA liga- 
tion. Note retrograde filling of both LCCA 
and left anterior descending coronary artery 
(LAD) systems from the IMA. 
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Fig 4.—Recording from part 2 control dog showing myocardial Po, and temperature 


changes following occlusion of LAD flow. 


Fig 5.—Recording from part 2 experimental dog (with IMA implanted at tim of LCCA liga- 
ture). No changes in myocardial Po, and temperature occurred following alteration of im- 


plant occlusion (during LAD occlu- 
sion) produced no detectable change 
in. myocardial Po, or temperature. 
(Figure 5 is a copy of a typical trac- 
ing.) Internal mammary artery im- 
plant occlusion time varied from 1.5 
to 5: minutes. 

At autopsy, most implants were ra- 


<- diographically patent, but occasion- 


< ally the dye failed to appear in the 
-tunnel around the implant. This pre- 
sumably was due to clotting in distal 


Arch Surg/Vol 106, May 1973 





plant flow. 
oO S r 
3 39 Myocardial Temperature 
: 4 
4 Myocardial Po, 
40 
Da 
Dees 
E>)! 20 
0 ET TS wrath am SERENE AAE Oe 
0 5 6 7 10 11 12 
| Minutes í 
si LAD Open 
LAD Occlusion IMA pe 
Occlusion Open 


side branches. 

Myocardial Po, and temperature 
were also studied in three dogs sur- 
viving part 1 prior to their death. 
This was done to measuré the contri- 
bution to myocardial oxygenation 
made by a chronically implanted IMA 
with . established collaterals. No 
change was observed in Po, or tem- 
perature of the myocardium near the 
implant following implant occlu- 
sion. At autopsy, implant patency and 


rich implant-intercoronary collaterals _ 
were demonstrated by dye injection. 


Comment 


The newly implanted IMA repre 
sents a model for study of sinusoidal 
flow in that any phenomena which 
can be shown to result from manipu- . 
lation of implant flow may be attrib- 
uted to some mode of intramyocardial 
distribution of the blood. This may be 
sinusoidal in nature, as suggested by- 
Wearn et al, or may be the result: of 
direct. flow of blood from the area” 
around the implant into adjacent cor- 
onary arterioles, as shown by Ferlic 
et al? 

Wearn et al described a network of 
myocardial sinusoids in continuity 
with capillary and preeapillary beds 
and the ventricular chambers. It was 
their contention that sinusoidal flow 
makes a significant contribution to 
overall myocardial perfusion due to 
the intimate distribution of the si- 
nusoids among the muscle fibers. 

The value of IMA implants has tra- 
ditionally been felt to derive from 
IMA-to-coronary artery collaterals 
which develop subsequent to implan- 
tation. Although the actual existence 
of sinusoids is unproven, many inves- 
tigators implicate sinusoidal flow as a 
means of distribution of blood from a 
newly implanted IMA. For example, 
no hematoma formation occurs in the 
region of a new IMA implant. Vine- 
berg has suggested that this is due to 
the flow of implant blood into the-si- 
nusoidal system. Johansson et al‘ felt 
that sinusoidal flow protected is- 
chemic dog myocardium due to small 
increases. in myocardial oxygenation 
with subsequent elevation of the 
threshold for ventricular fibrillation. ~ 

Evidence that flow through a new 
implant may be of nutritive value is 
found in a series of studies in dogs by 
Haeger and his co-workers," who per- > 
fused ischemic myocardium through 
an implanted perforated nylon tube 
(the proximal end of which was 
placed in the IMA). They demon- 
strated increased survival in dogs 
having patent implants. The authors 
concluded that local runoff into the 
myocardium offered significant pro- 
tection against the experimentally 
induced infarction. Ferlic et al? dem- 
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onstrated similar protection using a 
vein implant. from the aorta in dogs. 
In addition, blood from the implant 
flowed not only into the implant tun- 
nel, but also immediately flowed into 
contiguous arteries and veins. 
_ The work of Suma et alë suggested 
functional continuity between the in- 
_tramyocardial sinusoids and the coro- 
nary arterial system. They implanted 
a 2.5 cm segment of IMA in the wall 
of a bypassed, pacing heart and per- 
fused the implant proximally from an 
-arterial blood reservoir. Flow through 
¿the implant increased with LAD oc- 
clusion and returned to original levels 
with restoration of LAD flow. This 
phenomenon was felt to be pressure- 
related and dependent upon sinus- 
-oidal continuity with the arterial 
system. 

The present study attempts to de- 
termine if physiologically significant 
myocardial perfusion occurs when ar- 
‘terial blood is delivered to the myo- 
cardium through a freshly implanted 
IMA. Part 1 (controlled, double-blind) 
demonstrated a statistically signifi- 
cant improvement in survival in dogs 
so perfused. 

The LCCA ligature as a model for 
< myocardial infarction in dogs has 
“yielded reliable mortality data and is 
preferred to LAD ligation. With the 
latter, the position of the septal 
branch is variable and may not be in- 
cluded in the ligature, resulting in 
widely variable figures. 

- Mortality is a specific, easily 
measured endpoint, but is affected by 
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many factom, including breed, age, 
and general health. In addition, these 
dogs had normal, not atherosclerotic, 
coronary circulation. While a signifi- 
cant difference in survival was shown, 
extrapolation of the data to the ath- 
erosclerotic human heart is inappro- 
priate on the basis of this study. 

Part 2 of the study failed to show 
any significant Po, and temperature 
changes within the myocardium re- 
sulting from alteration of implant 
flow. The recordings in Fig 4 are typi- 
cal tracings showing the expected Po, 
and temperature changes with ma- 
nipulation of LAD flow. Figure 5, 
however, shows that manipulation of 
implant flow (and presumably si- 
nusoidal flow) produced no detectable 
changes. 

In general, Po, readings were re- 
producible to within + 1 mm Hg in 
vitro. Loss of electrode sensitivity oc- 
easionally eccurred in vivo over sev- 
eral hours of use, probably due to pro- 
tein deposition on the membrane.’ 
Alteration of Po, due to changes in 
pH over the physiologic range was 
found to be small, and corrections 
were made as needed. The electrode 
tip is 0.75 mm in diameter and the 
recordings, therefore, may represent 
an estimate of Po, in a rather gross 
area (including interstitium and sinu- 
soids) rather than specifically sinusoi- 
dal Po.. 

The temperature probe used was 
accurate to 0.1 C. Drift and motion 
artifact were rarely a problem. 

The present study demonstrates 


References 


VI. Electrecardiographic observations in 
dogs subjeeted to coronary artery occlusion 
with subsequent implantation of plastic 
tubes to supply the ischemic myocardium. 
Acta Cardiol 15:1-11, 1960. 

5. Haeger K, Wallgren GR: Intramyo- 
cardial implantation of nylon tubes after 
ligation of a major coronary artery. J Tho- 
rac Cardievase Surg 37:582-544, 1959. 

6. Haeger K, Wallgren GR: Surgical 
treatment-of acute experimental myocar- 
dial infarction in the dog. J Thorac Cardi- 
ovase Surg 37:545-552, 1959. 

7. Haeger K, Nordqvist SRB: Intramyo- 


that flow of blood through a new IMA 
implant increases survival of dogs 
with an acute myocardial infarction. 
Immediate flow of implant blood into 
contiguous arteries and veins, as 
shown by Ferlic et al,? may explain 
the increased survival, but evidence 
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not available. Our own radiographic 
studies at autopsy failed to demon- 
strate immediate runoff Into the coro- 
nary system. 

A more plausible explanation for 
the increased survival is that implant 
blood flows into a vascular. network 
(perhaps sinusoidal) which distributes 
the blood in such a way as to perfuse 
myocardial cells in the region of the 
implant, thus protecting the infarct- 
ing myocardium. If this is a valid con- 
cept, we would expect to see increases 
in local myocardial Po, and tempera- 
ture as a function of implant. flow. 
Our failure to demonstrate . these 
changes may be due to insufficient- 
ly precise measurements or to the 
measurement of inappropriate pa- 
rameters. Perhaps faltering enzy- 
matic systems are altered as a result 
of minute increases in Po, not mea- 
surable by our methods. Or perhaps. 


the implant flow locally alters active 


transport and transmembrane. poten- 
tials, preventing the development of 
fatal arrhythmias. Studies designed 
to investigate these possibilities 
might clarify the physiologic basis for 
the demonstrated increased survival. 
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Three methods of donor site management 
were tested in 17 patients to determine if 
any resulted in faster wound healing. Gross 
inspection and biopsies revealed no differ- 
ences between donor sites left uncovered or 
those treated with fine mesh gauze. How- 
ever, porcine xenograft coverage resulted in 
a significant incidence (35%) of increased in- 
flammation and delayed repair, making it an 
unsuitable dressing for fresh donor sites. 


atients with extensive cutaneous 
burns have limited areas avail- 
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Fig 1.—Fresh donor site divided into 
thirds and covered with fine mesh gauze, 
left uncovered, and covered with porcine 
xenograft. 
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able to serve as donor sites. Though 
recipient sites may be ready for 
grafting, a recently utilized donor 
site may not be healed enough to re- 
harvest. Techniques that would has- 
ten healing and retard infection of 
donor sites would facilitate coverage 
of such burn wounds. It has been re- 
ported that homografts applied to 
second-degree burns lead to earlier 
epithelialization,'? less bacterial con- 
tamination, and better cosmesis than 
similar wounds left exposed.? Since 
donor sites also represent partial 
thickness cutaneous injury, they 
might be expected to respond sim- 
ilarly to coverage by physiologic 
dressings. The purpose of this study 
was to evaluate donor site healing 
with three different techniques of 
management. 


Method 


Anterior thigh donor sites of 17 patients 
requiring skin grafting were prepared 


Fig 2.—Healed donor site, 30 days post- 
operatively, reveals no differences in healing 
regardiess of treatment. Healing biopsy 
wounds are visible in each donor site. 








with a five-minute poridone-iodine (Beta- 
dine) scrub and draped with sterile sheets. 
Split-thickness skin, from 0.010 to 0.012 of 
an inch thick, was taken with a Brown der- 
matome. Pressure was applied to the donor 
site with gauze sponges soaked in dilute 
epinephrine solution (1:100,000 concentra- 
tiori) to achieve hemostasis. The donor site 
was then divided into thirds and, by ran- 
dom selection, covered with porcine xeno- 
graft, or saline-soaked fine mesh gauze, or 
left exposed (Fig 1). The fine mesh gauze, 
porcine xenograft, and blood coagulum 
were allowed to separate spontaneously. 
Healing of the donor sites was evaluated 
visually and by biopsies at 10 days and, in 
selected cases, at 30 days postoperatively. 
Biopsy specimens were examined by light 
microscopy for  epithelialization and 
changes in the dermis. If daily inspection 
of the donor sites revealed differences in 
appearance, photographs were taken. The 
frequency of infection in the donor sites 
was recorded and if any donor site became 
infected, cultures were made. 


Results 


In 11 patients visual and biopsy 
evaluation of the donor sites revealed 
no gross differences in healing, re- 
gardless of treatment. Though the 
fine mesh gauze, blood coagulum, and 
porcine xenograft separated at dif- 
ferent times (between 7 to 14 days 


Fig 3.—Donor site, ten days postopera- 
tively. Note thickening and discoloration in 
upper portion of thigh donor site which had 
been covered with porcine xenograft. 
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Fig 4.-—-Donor site ten days postopera- 
tively. Note three distinct layers of epithe- 
lium, granulation tissue, and dermis (hema- 
toxylin-eosin, original magnification X40). 


Fig 5.—Photomicrograph of donor site, 30 
days postoperatively, reveals replacement 
of subepithelial granulation tissue by colla- 
gen (hematoxylin-eosin, original magnifica- 
tion x 40). 


Fig 6.—Photomicrograph of porcine xeno- 
graft covered donor site, ten days postoper- 
atively, shows incorporation of porcine col- 
lagen (arrow) beneath epithelium. Note 
edema and infiltrate of inflammatory cells 
(hematoxylin-eosin, original magnification 
x 100). 
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postoperatively), shiny pink epithe- 
lium covered all donor sites by the 
seventh postoperative day. All sites 
were free of their covers by 14 days 
and grossly appeared similar, but 
were still pinker than the surround- 
ing skin. By the 13th postburn day, 
there were no gross differences noted 
among donor sites and a better color 
match with the surrounding skin was 
noted (Fig 2. 

Six patients (85%) demonstrated 
abnormal healing of donor areas that 
had been covered with porcine xeno- 
graft. In some of these patients, 
gross changes were evident by the 
tenth postoperative day in that the 
portion of the donor site that had 
been covered with xenograft (Fig 3) 
appeared erythematous and edema- 
tous. Significantly, none of these pa- 
tients complained any more than 
usual about their donor sites. There 
was no evidence of a systemic re- 
sponse such as a fever or a rash. The 
adjoining donor site covered by fine 
mesh gauze or left exposed appeared 
normal. Reevaluation at 30 days re- 
vealed that some of the porcine xeno- 
graft-covered donor sites still ap- 
peared erythematous and edematous. 

In 11 patients, in whom no gross 
differences were observed, biopsies 
of each area of the donor sites at 
ten days demonstrated well-formed 
squamous epithelium (Fig 4). A layer 
of granulation tissue composed of 
young fibroblasts, capillaries, and 
neutrophils was present beneath the 
epithelium. At 30 days (Fig 5) the epi- 
dermis was more hypercellular. The 
zone of granulation tissue had de- 
creased in thickness, forming a thin 
layer of tightly packed collagen be- 
tween epidermis and dermis. In six 
patients, however, the subepithelial 
area ten days postoperatively re- 
vealed (Fig 6) incorporated porcine 
collagen with delayed repair and im- 
maturity of epidermis. Several biopsy 
specimens taken on the tenth postop- 
erative day revealed epidermis grow- 
ing beneath incorporated porcine col- 
lagen, and biopsy at 30 days still 
revealed a marked inflammatory re- 
action characterized by neutrophil 
and lymphoeyte infiltration. None of 
the 17 patieats developed infection in 
a donor site, regardless of treatment. 


Comment 


Many different methods are used 
by surgeons to treat fresh donor sites. 
Assuming sound surgical technique 
and absence of infection, most meth- 
ods will result in uncomplicated donor 
site healing in 10 to 14 days. In most 
trauma patients requiring skin graft- 
ing, healing time is not a problem. 
Donor sites are usually plentiful and 
it is unusual to have to reharvest the 
same site. 

Though some authors believe that 
application of a dressing to a healing 
donor site hastens epithelialization,* 
there was no difference in healing in 
this series between those donor sites 
covered with fine mesh gauze and 
those donor sites left exposed. Bio- 
logic dressings, which have been re- 
ported to accelerate wound healing 
and epithelial growth of partial thick- 
ness burns, did not hasten healing of 
split-thickness skin graft donor sites. 
Xenograft was chosen as the biologic 
dressing rather than homograft be- 
cause previous studies have suggested 
that it does not establish direct vascu- 
lar continuity with the host,’ yet 
functions as an effective wound dress- 
ing. Though it has been reported that 
porcine xenograft coverage of donor 
sites is less painful than other tech- 
niques, no differences were noted by 
the patients in this series. To our 
knowledge, incorporation of porcine 
xenograft into the healing donor sites 
(as occurred in 35% of the patients in 
this study) has not been previously 
reported and makes such a technique 
of donor site care unacceptable. 
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Changes in Tensile Strength 
and Knot Security of 





John B. Herrmann, MD, Worcester, Mass 


Changes in tensile strength and knot se- 
curity of commonly used surgical suture ma- 
“terials during the postoperative period were 
: evaluated by implanting sterile suture loops 


-Cin the subcutaneous tissue of rats and rab: 


“bits, Tensile strength testing after varying 
‘periods of implantation showed that of the 
materials studied, only Dacron maintained 
its initial knot security and tensile strength. 
Silk and cotton showed moderate loss of 
strength even in two weeks. Of the absorb- 
able sutures, polyglycolic acid sutures were 


_ superior in tensile strength and markedly su- 
-c perior in knot security as compared to cat- 


“gut. Both materials showed progressive loss 
of strength reaching minimal values at about 
three P woeks: 


rT introduction of a variety of 
new suture materials in recent 
years has given surgeons the opportu- 
nity to select the most appropriate 
suture for each specific surgical ap- 
- plication. Thorough knowledge of the 
: properties of the various suture mate- 
rials available is essential in making 
these decisions. In a previous report! 
the in vitro tensile strength and knot 
security of currently available mate- 
rials has been presented. Perhaps of 
more importance to the surgeon and 
his patients are the changes that may 
occur in these important suture prop- 
erties during the postoperative pe- 
riod, The following experiments were 
designed to evaluate the changes in 
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urgical Sutures in Vivo 


breaking strength and. xnot security 
in the early postoperative period. The 
materials studied were those in most 
common use today, including the new 
synthetic absorbable suture, poly- 
glycolic acid (PGA). 


Methods 


Young adult Sprague-Dawley strain 
white rats and New Zealand strain white 
rabbits were used in the folowing experi- 
ments. All animals were ind-vidually caged 
and fed a standard laboratory diet with 
water ad lib. 

Sterile sutures intended for general op- 
erating room use were obtained commer- 
cially. Sterile suture loops fer implantation 
were prepared by tying the suture around 
an 8.2-mm diameter sterile glass rod using 
three squared throws on the knot. Suture 
loops were implanted subcutaneously in 
the abdominal wall of experimental ani- 
mals through a small midline incision with 
use of ether anesthesia and aseptic oper- 
ating room technique. 

At sacrifice, the loops were carefully dis- 
sected free from surrounding tissue and 
immediately placed in a Petri dish on a 
saline-soaked sponge to prevent drying. 
Testing was performed or a commercial 
recording tensiometer. Suture loops were 
placed individually over right-angle rods 
clamped in the jaws of the tensiometer 
that were then distracted at a rate of 1.0 
em/min until disruption or knot slippage 
occurred, If the knot began to slip, the ten- 
siometer was momentarily stopped, and a 
clamp applied to the “rabbit ears” beyond 
the knot to prevent further slipping. The 
breaking strength of the locp was defined 
as the maximum force app/ied to the loop 
at the point of disruption. Knot security 
level is defined as the force applied to the 
loop at the point of knot slippage or disrup- 
tion (if slippage did not ozcur). Tensile 
strength is breaking strength divided by 














cross-sectional area. Cross-sectional area 
was calculated from the diameter of the 
suture measured with a precision microme- 
ter. Effective tensile strength is knot se 
curity level divided by cross-sestional area. 
Percent loss of tensile strength is caleu- 
lated on the basis of preimplantation. ten- 
sile strength. The methods outlined above’ 
have been presented in detail in a previous 
publication.' 

Experiment 1.—Suture loops of size 2-0 
Dacron, silk, cotton, PGA, plain catgut, 
and medium chromic catgut were im- 
planted in each of 40 rats. Animals. were ` 
killed in groups of ten at 3, T, 10, and 14 
days. Suture loops were tested as previ- 
ously outlined. 

Experiment 2.—Suture loops of sizes 0 
and 3-0 PGA and medium chromic catgut 
from the two major manufacturers (a total 
of six loops in each animal) were implanted 
in 60 rats and ten rabbits. The rats were 
killed at 5, 10, 15, 20, 25, and 30 days. The 
rabbits were all killed at ten days. The su- 
tures were tested as previously described. 


Results 


Experiment 1.—Changes in breaking 
strength of the suture loops following 
implantation are shown in Fig 1. Da- 
cron retains its strength, but all other 
materials, including silk and cotton, 
show loss of strength over the two- 
week period studied. Plain catgut 
had negligible strength by 14 days. 
The PGA sutures were superior in 
strength to chromic catgut. at all in- 
tervals studied and were equal in 
strength to comparably sized silk and 
cotton sutures at 14 days. 

Conversion of breaking strength 
values to actual tensile strength 
values based on cross-sectional area 
accentuated the differences noted 
above (Fig 2) because of the larger 
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Fig 4.—Comparison of breaking strength 

of two samples of chromic catgut and PGA 

-sutures after implantation. Left, Size O ma- 
terial; right, size 3-0 material. 


Fig 5.—Comparison of breaking strength 
of two samples of chromic catgut and PGA 
sutures (sizes 0 and 3-0) in the rat and rab- 
bit at 10 days. Asterisk denotes P > .05. 


diameter of catgut. 

Determination of knot. security 
level (Fig 3) showed that Dacron, silk, 
cotton, and PGA sutures retained ex- 
cellent knot security with three 
squared throws on the knot following 

“implantation. Plain and chromic cat- 
gut, on the other hand, showed. a 
marked loss of knot security even at 
three days. 

Experiment 2.—This experiment was 
performed to extend the period of ob- 
servation for the absorbable suture 
materials, to compare different sizes 
of these materials, to compare chro- 
mie catgut from the two major manu- 
facturers, and to extend observations 
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into a different species. The results of 
loop breaking strength determina- 
-tions in the rat up to 30 days are 
shown in Fig 4. The PGA sutures re- 
tain their strength superiority over 
comparable sizes of chromic catgut 
during the first 20 days. Polyglycolic 
acid sutures appear to have a pre- 
dictable rate of strength loss re- 
gardless of size with an end point of 
about 25 days. Chromic catgut loses 
strength more rapidly in the early pe- 
riod with the end point deereasing 
with smaller sizes of the suture. No 
significant difference was noted be- 
tween the two sources of chromic cat- 
gut used in this study. 


No significant differences were 
noted in the loss of strength of chro- 
mic catgut in the rat as compared to 
the rabbit at ten days. A slight, but 
significant, increased strength loss 
was noted for PGA in the rabbit as 
compared to the rat both in the 0 and 
3-0 sizes (Fig 5). 


Comment 


The purpose of a surgical suture is 
to maintain approximation of tissues 
until the healing process has pro- 
gressed to the point where artificial 
support is no longer necessary for the 
wound to resist normal stresses. Be- 
yond this point, sutures serve no use- 
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ful purpose and may, in fact, be the 
source of irritation or serve as a nidus 
for persistent infection. Thus, the 
ideal suture should persist and main- 


= © tain tensile strength until the tissue 


has healed sufficiently, and then dis- 
appear. Unfortunately, requirements 
of various tissues differ widely from a 
few days (muscle, skin, and subcuta- 
neous tissue), weeks to months (fascia 
and tendon), to indefinite. periods 
(vascular prostheses). No one suture 
will therefore be able to meet the cri- 
< teria for an “all-purpose” material 
even from this narrow point of view. 
Until recently, catgut—both plain 
and chromicized—has been the only 
truly absorbable material available. 
It is made from collagen obtained 
from the intestinal submucosa of 
sheep and cattle. Although portions 
of the suture, particularly the knots, 
may become encapsulated and persist 
‘for long periods of time, the suture is 
generally broken down by proteolytic 
tissue enzymes and absorbed. This 
‘process may take six months or 


longer. Loss of strength occurs much 


more rapidly, however. The process of 
catgut absorption is accompanied by 
an inflammatory reaction that has 
been noted by many investigators.” 

Another truly absorbable suture is 
now available. This material, poly- 
glycolic acid, is a synthetic polyester 
polymerized from glycolic (hydroxy- 
acetic) acid and is available as a 
braided suture. This material is ab- 
sorbed by simple hydrolysis in 60 to 
90 days without the inflammatory re- 
action evoked by catgut. 

A distinction must be made be- 
tween the rate of absorption of a su- 


ue ture material and the rate of tensile 


strength loss of that material. The 
“terms are not interchangeable. Al- 
though the rate of absorption is of 
some importance with regard to late 
suture complications such as sinus 
tracts and granulomas, the rate of 
tensile strength loss is of much 
greater importance to the surgeon 
considering the primary function of a 
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suture—maiataining tissue approxi- 
mation during healing. 

Of the materials evaluated in this 
study, only the synthetic polyester 
material Bacron retained tensile 
strength even during the relative 
short span of the experiment. Both 
silk and cotton, generally referred to 
as “nonabsorbable” materials lost 
strength daring the initial two weeks 
of implantation (cotton, 40%; silk, 
30%). This has been reported by other 
authors.‘ Over longer intervals, actual 
fragmentation and loss of substance 
have been observed histologically. 
Nylon has also been reported to lose 
strength after prolonged implanta- 
tion.‘ In the clinical setting a disturb- 
ing incidence of anastomotic false an- 
eurysms has been noted following 
insertion of vascular prostheses using 
silk suture material. This has been at- 
tributed to suture failure, and the re- 
sults presented above would support 
this concept. It is apparent, therefore, 
that only permanent materials, such 
as Dacron, should be used for such ap- 
plications. 

Considerable controversy has 
arisen regarding the rate of tensile 
strength loss of absorbable sutures. 
This has become of particular interest 
since tbe introduction of the syn- 
thetic PGA suture to challenge cat- 
gut, the traditional absorbable mate- 
rial. The rapid loss of strength of 
plain catgut is well-known and con- 
firmed by the present study. Previ- 
ously published studies comparing 
chromie catgut and PGA sutures have 
shown that PGA loses most of its 
strengih by 14 to 21 days. Results 
with chromic catgut have ranged 
from Ħ days?’ to two months.’ This 
disparity was one of the factors that 
prompted the present investigation. 
Our current study would indicate that 
chromic catgut has about the same 
period of strength retention as PGA. 
Althoagh the source of catgut used in 
the previous studies was not speci- 
fied, we were unable to detect any 
significant differences in material ob- 


tained from the two major manufac- 
turers. Similarly, only minor differ- 
ences were noted in the two different 
experimental animals used in the 
present study. It is therefore unlikely 
that either the source of the matgrial 
or the experimental animal accounts 
for the wide variation reported. The 
difference in experimental method re- 
mains the most likely gource of the 
difference. It is interesting that the 
in vivo human studies of Haxton® 
tend to support the lower range for 
chromic catgut (8 to 14 days). 

Of perhaps more significance is the 
marked loss of knot security exhib- 
ited by both plain and chromic catgut 
in the presence of body fluids. This 
phenomenon was not evident in the 
other materials studied. Since all su- 
tures are tied in clinical practice, 
maintenance of tissue approximation 
is dependent not only on suture 
strength but on knot security as well. 


This investigation was supported by Veterans 
Administration Research Funds, 


Nonproprietary and 
Trade Names of Drug 


Polyglycolic acid—Dezon. 
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Effect of Pancreatic Enzymes 





4 on Protruding Ileostomy Stomas 
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John Breen, MD; Robert L. Goodale, Jr., MD; Owen H. Wangensteen, MD, Minneapolis 


The effects of dry air, saline, and ileos- 
tomy fluid containing trypsin were indepen- 
dently measured on two types of ileostomies 
in 16 dogs for two weeks. In all instances, 
the everting type of ileostomy retained. its 
original length, pliability, and patency. The 
ileostomies with exposed serosa underwent 
up to 92% shortening with stenosis and ri- 
gidity when exposed to fluid containing pan- 
creatic enzymes. The proteolytic activity of 
ileostomy fluid was. found to liberate from 
0.128 to 0.396 millimol of tyrosine per liter 
per minute with the Anson-Mirsky method. 
Air exposure or constant saline moisture re- 
sulted in lesser shortenings, 37% and 40% 
respectively, in ileostomies with serosa 
exposed. 


i exteriorized ileostomy stoma, 
£4. with the exposed segment of se- 
rosa uncovered by mucosa, is at- 
tended by edema and rigidity of the 
segment with impaired peristalsis, 
functional obstruction, and eventual 
stricture formation. Warren and 
McKittrick' described ileostomy dys- 
function as a symptom complex char- 
acterized by a cramp-like pain, 
increase in volume of ileostomy dis- 
charge with consequent water and 
electrolyte deficiencies, and vomiting 
in severe cases. Brooke’ everted the 
distal end of the protruding ileum 
over the proximal segment to obtain 
a mucosal cover before uniting it to 
the skin. Crile and Turnbull attrib- 
uted the group of symptoms de- 
scribed by Warren and McKittrick to 
“serositis” or inflammation of the ex- 
teriorized serosa, which designation 
continues to be applied. They modi- 
fied the Brooke ileostomy by excising 
the seromuscular layer of the most 
distal portion of the protruding 
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ileum. Turnbull described an 80% in- 
cidence of ileostomy dysfunction at- 
tending the then conventional ileos- 
tomy. The advent of the mucosal 
everting ileostomy stema decreased 
the incidence of dysfurction to 30%. 
In Brooke’s series,’ ileostomy dys- 
function dropped from 25% to 1% at- 
tending ileostomy stomas with muco- 
sal eversion. 

The unresolved question is the na- 
ture of the serositis which occurs in 
a simple ileostomy without mucosal 
covering. Exposure of the serosal coat 
of the protruding ileum to bacterial 
contamination, to dehydration from 
air exposure, or to the digestive en- 
zymes of the intestinal content flow- 
ing over the exposed segment of 
ileum appear to be the possible causes 
involved in the occurrence of ileos- 
tomy dysfunction. 

Trypsin and chymotrypsin activity 
in ileostomy fluid was detected by 
Roy et al. However, there has been 
no systematic or quantitative study 
of the cause of ileostomy serositis un- 
til the present investigation began 
with Breen in this laberatory in 1966. 
The present authors began with the 
premise that serositis may be due to 
pancreatic enzymatic aetion. The aim 
of the present article is to assess the 
role of the following items in the ge- 
nesis of serositis: (1) air exposure, (2) 
succus entericus, and ‘3) pancreatic 
enzymes in the intestinal fluid emerg- 
ing from ileostomy stemas. 


Methods 


Nonfunctioning Heostomies (Thiry Fis- 
tulas).—Eleven healthy meagrel dogs were 
operated on under aseptic conditions. 
Thiry loops of ileum were constructed as 
follows: A 30.48-cm segmert of ileum about 
25.40 em from the ileocecal junction was 
isolated and divided between clamps. The 
blood supply was preservec. The continuity 
of the intestine was restored by end-to- 
end anastomosis with interrupted 4-0 silk 


stitches. The isolated loop was closed by 
catgut and inverted by a silk purse-string 
suture, The distal ends were exteriorized 
through small stab incisions on opposing 
sides of the midline abdominal incision at a 
level of about 2.54 cm below the umbilicus. 
One end was exteriorized as a Brooke ileos- 
tomy with approximately 4 em of everted 
stump beyond the skin level at the termi- 
nation of the operation. The mucosa was 
approximated to skin by interrupted su- 
tures. The distal end of the other loop was 
exteriorized for 3 to 6 em beyond the ab- 
dominal wall; however, the mucosa was not 
everted. The serosa was left exposed as a 
“simple” ileostomy. In each case, several 
silk sutures were placed betwzen the pari- 
etal peritoneum and the serosa of the pro- 
truding loop to prevent extrusion or re- 
traction of the ileostomy stoma. The ab- 
dominal incisions were closed. In several 
dogs only a single 30.48-em ileal loop was. 
exteriorized, 

Functioning Heostomies.—In five addi- 
tional dogs, a functioning ileostomy was 
made, either in the Brooke manner (three 
dogs) with 3 to 5 em protruding beyond the 
abdominal skin, or the ileostemy was sim- 
ply brought out and the serosa was left ex- 
posed (two dogs). 

Eight days were allowed for initial heal- 
ing in these two types of operations. Dur- 
ing this period, the lengths of ileostomy 
stoma were measured every two days and 
the gross appearance of the stomas was 
observed. 

Enzymatic Test on Nonfunctioning 
Loops.—In three dogs with nenfunctioning 
Thiry loops, the ileostomies were tested by 
exposure to dry air (experiment A), One 
dog was observed for 11 weeks. In another 
two dogs (experiment B}, disposable, plas- 
tic ileostomy bags were applied to both 
stomas, and sponges soaked with saline. 
were sealed within the bags in order to ob- 
serve the effect of constant moisture. The 
bags were replaced every twe to four days 
and fresh saline sponges were inserted. 

In six dogs (experiment C), all stomas 
were enclosed in ileostomy bags in which 
sponges soaked with enzymes were placed. 
The bags were applied eight days after 
formation of the ileostomies. The enzyme 
solutions used were trypsin chymotrypsin 
in 30 ml saline (one dog) and pancreatin 
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Table 1.—Effect of Dryness, Saline Moisture, Pancreatic Enzymes, and Ileal 
Fluid on Length of lieostomy Stomas in Dogs: 















Length of Stoma 








Observation Brooke Simple 
Dog, Time, lleostomy, Heostomy, 

Experiment No. Weeks cm em 

A, dry air exposure 1 Initia! 5 6.5 
1 5 
2 5 

2 Initial tae 4.0 

1 TES 2.5 

2 2.5 

3 Initial st 3.5 






1 





































B, saline moisture 4 Initial 4 
1 4 3 
2 4 3 
5 tnitial 4 4 
1 3.5 3 
2 4 2.5 
C, pancreatic enzymes 
pancreatin* 6 initial 4.0 4.0 
1 4.0 3.0 
2 3.5 2.2 
pancreatin , 7 Initial 3.5 5.0 
1 3.0 3.0 
2 3.0 1.6 
pancreatin 8 Initial wale 5 
1 ee 3 
2 Sey 3 
trypsin and 
chymotrypsint 9 Initial ara 4.0 











pancreatin, trypsin, 











pepsin, and bile salts 10 Initial 3 4 
1 3 0.3 
2 
pancreatin, trypsin, 
pepsin, and bile salts 11 Initial 4 4 
4 


=: D, ileostomy fluid 





Initial i 
1 3.8 
2 3.8 

Initial 

1 




















16 Initial 
1 
: 2 abd 

* Pancreatin, 1.6 gm in 30 ml saline (prepared from Viokase tablets). 

t Trypsin and chymotrypsin equal to 250 mg tyrosine released by enzymatic activ- 
ity (prepared from Chymoral tablets). 

+ Trypsin equal to 80 mg tyrosine release, pepsin (500 mg), pancreatin (600 mg), 
(the last three supplied from Entozyme tablets). 
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Diet, 
No. of dog 
Regular 


“Tyrosine, 
Millimol /Liter/min 















































0.156 
2 128 ; 
3 0.280 i 
4 0.208 
Average 0.193 X 
High protein 
5 0.388 
6 0.396 
7 Q.356 
Average 0.380 





* These values for canine ileostomy fluid 
contrast with 1.02 for. canine gastric juice 
and 0.177 for human ileostomy fluid. 


Table 3.—pH Values of Intestinal 
Contents in Dogs 













Type of 
Intestinal Fluid pH 





















Diet 
Regular Midduodenum 
diet* Mid-upper 
jejunum 


Mid-lower 

jejunum 7A 
Mid-ileocecal 
junction 



















Pooled ileal 
fluid (5 dogs) 

Pooled ileal 

fluid (2 dogs) 


Regular 
diet 

High pro- 

tein diet 


8.0-8.2 





6.5 





*Sample taken from one dog undër anes- 
thesia. : 


and bile salts in 30 ml (two dogs), The en- 
zyme dosages are explained in the footnote 
of Table 1. The bags and sponges were re- 
newed every two to four days for one addi- 
tional week. In dog No. 6, enzymes contin- 
ued to be used for 15 weeks, and in dog No. 
8 for 4 weeks. 

Test of Functioning Heostomies.—In five 
additional dogs (experiment D), function- 
ing ileostomy stomas of either Brooke or 
simple type were left exposed to air and to 
escaping ileostomy fluids. Fluid losses were 
corrected by a 500 ml intravenous injection 
of Ringer’s lactate every other day. One 
dog (No. 14) was observed for 14 weeks and © 
one (No. 16) 12 weeks. Three weeks after 
operation, the ileal fluid was collected for 
in vitro studies. Trypsin activity of the 
fluid was estimated in vitro by Anson- 
Mirsky methods’ at pH 8.0 and the pH of 
the ileal fluid was determined. The effect of. 
variations in diet on the proteclytic activ- 
ity of ileostomy fluid was also determined. 
Dogs were fed either dry food chunks or 
wet meat-flavored dog food. for 24 hours, 
and then samples of ileostomy fluid were 
obtained. 

In vivo digestive activity of ileal fluid 
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Fig 1.—Left, Section of serosal side of simple ileostomy two weeks 
postoperative after subjection to pancreatic enzymes. Note thick- 
ening and fibrous reaction in subserosal layer (arrow) with heavy in- 
filtration of inflammatory cells. Thin regenerating squamous epithe- 


on 


lial layer seen at left. At right, thin layer of columnar cells 


was then tested on four occasions by incu- 
bation with the living cat esophagus for 
two to four hours by a method described by 
Ferguson et al." At the end of this period, 
the esophagus was inspected for gross evi- 
dence of erosion denoting in vivo digestive 
activity. Finally, ileostomy stomas were 
removed at the end of the experiments and 
studied histologically. 


Results 


Thiry Fistulas.-In experiment A, 
two weeks of air exposure resulted in 
no shortening of the Brooke ileos- 
tomy. Approximately 0.5 to 1.5 em 
shortening occurred in the simple 
ileostomies within the first week. One 
dog had a further shortening at two 
weeks (Table 2). In the dog observed 
for 11 weeks (No. 1), the Brooke 
stoma shortened a total of 1 em and 
the simple ileostomy, its serosa un- 
covered by mucosa, had shortened a 
total of 3.5 em. 

Saline exposure resulted in 1- and 
2-em shortenings of the simple ileos- 
tomies, but no shortening in the 
Brooke ileostomy (experiment B). 

However, when ileostomies were 
exposed to enzyme solution, up to 3.7- 
cm shortening was seen in the first 
week in the simple ileostomies (exper- 
iment C). In dog No. 6 at 15 weeks, 
only a 0.5-cm stump remained of the 
simple ileostomy compared with a 
Brooke ileostomy, which was intact in 
length. The simple stomas were the 
most severely damaged segments ob- 
served, undergoing up to 92% reduc- 
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tion in length at two weeks. In addi- 
tion to shortening, there was stenosis 
and bending of the exposed loops. 
These segments were always covered 
by a fibrinous exudate and the tip had 
often a necrotic, blackened appear- 
ance. The pancreatic enzyme trypsin 
was present in all the enzyme prepa- 
rations used, and there did not seem 
to be any difference in the results 
among the various enzyme prepara- 
tions. In addition to the gross find- 
ings, histologic sections of simple 
ileostomies two weeks after surgery 
demonstrated thickening of the sero- 
sal layer with cellular infiltration and 
ingrowth of squamous and columnar 
epithelia on the serosal surfaces in a 
repair attempt (Fig 1). Histological 
sections of the Brooke ileostomy, no 
matter what enzyme application was 
made, showed a normal, thin, healthy 
columnar epithelium. 

Functioning Tleostomies.~In the 
functioning ileostomy stomas ex- 
posed to air and escaping ileal fluid 
(experiment D), the simple ileostomy 
underwent a 1-cm reduction in length 
for the first week and, significantly, a 
further l-em reduction during the 
second week. However, the Brooke 
ileostomy in this group underwent no 
shortening except in dog No. 14, 
which underwent a minimal 3-mm re- 
duction after 12 weeks iTable 1). In 
dog No. 16 there is a further 1-cm re- 
duction of simple ileostomy at 18 
weeks. The healthy Brooxe stoma is 
seen in dog No. 14 (Fig 2) at three 





represents mucosa migrating over scar in center. Right, Section of 
Brooke ileostomy taken at same time. Note thin serosal layer (ar- 
row), absence of inflammatory reaction, and thick tayer of ex- 
terio-ized mucosa (hematoxylin-eosin, x 25). 


and six weeks. It is soft and pliable. 
However, the typical simple ileos- 
tomy, as in dog No. 16 (Fig 3), shows 
bending, stricture formation, and 
shortening. 

In Vitro Tests of Trypsin Activity.—In 
vitro tests of proteolytic activity of 
ileostomy fluid were made in four 
dogs with the Anson-Mirsky tech- 
nique of bovine hemoglobin digestion 
at a suitable pH. In this instance, the 
system was buffered to pH of 8. Ileos- 
tomy fluid liberated from 0.193 to 
0.380 millimol of tyrosine per liter per 
minute. This contrasted with the 
much higher proteolytic activity of 
canine gastric juice (Table 2). In fact, 
it is equivalent to only 19% cf the pro- 
teolytic activity of stimulated canine 
gastric juice. The tryptic aetivity in- 
creased on a high-protein diet in con- 
firmation of results of the earlier 
studies of Roy et al.* Table 3 shows 
the pH levels of ileal fluids and dem- 
onstrates them to be a pH range 
which supports tryptic activity. 

In Vivo Digestion of Fluid.—The in 
vivo digestive activity of ‘leal fluid 
was measured by perfusing the living 
cat esophagus for short periods of 
time (two to four hours). The studies 
indicated no gross erosiens, ery- 
thema, or other evidence of digestion. 
These data indicate that although 
proteolytic activity is present in ileal 
fluid, it by no means approaches the 
peptic digestive power observed in ca- 
nine (or human) stimulated gastric 
juice. 
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Fig 2.—Top, Functioning Brooke ileos- 


tomy at three weeks (dog No. 14). Segment 
is still soft, pliable, and has retained origi- 
nal length. Bottom, At six weeks ileostomy 
is virtually same length and has retained es- 
sentially same appearance. 


Fig 3.—Top, Functioning simple ileostomy 
five weeks postoperative (dog No. 16). Bent 
and shortened by scarring. Note thick, fi- 
brinous, purulent exudate covering exposed 
serosal surface. Bottom, Stoma at eight 
weeks, stenotic and rigid. 
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Comment 

The data from these studies indi- 
cate that ileostomy serositis in 
healthy mongrel dogs is due primarily 
to pancreatic enzymatic digestion of 
the serosa in simple ileostomy. Expo- 
sure to dryness (air) or to continuous 
moisture from sponges soaked in sa- 
line does cause shortening of the 
simple ilecstomy, amounting to as 
much as a 40% reduction in length, 
but this is much less than the reduc- 
tion observed in isolated segments 
exposed to: pancreatic juice mixtures 
or the ileostomy fluid. 

Earlier Studies.—Brooke’ postulated 
that peristemal skin digestion around 
ileostomies was chiefly due to expo- 
sure to eontinuous moisture and 
trauma resulting from repeated ap- 
plications of the bag. Although he 
theorized that proteolytic enzymes in 
ileostomy fiuid might also be respon- 
sible, he feund that agents that de- 
stroyed enzyme activity did not pro- 
vide complete protection to the skin. 
Thus the correlation between skin ex- 
coriation and enzyme activity was not 
felt by Brooke to be very close. Drag- 
stedt et al? offered another ap- 
proach to the serositis problem. He 
covered the exposed serosa of the ex- 
teriorized ileum with a Thiersch skin 
graft. Counsell and Lockhart-Mum- 
mery,” while noting that skin graft- 
ing to the exposed serosal segments 
was used to protect the ileal stoma, 
also stated that a mucosal membrane 
is far more able to withstand the 
eroding reaction of small intestinal 
contents than is skin. 

Enzymatic Activity of Ileal Fluid.— 
Roy et al* found significant proteo- 
lytic content in ileostomy fluid. These 
workers found 200 to 300 mg/day of 
trypsin activity in human ileal juice, 
and Borgstrom et al“ found that hu- 
man panereatic enzyme concentra- 
tion, althoagh it diminished gradually 
in the distal gastrointestinal tract, 
was still detected in terminal ileal 
contents ia the range of 0.3 mg tryp- 
sin per milliliter of ileal content. 
Borgstrom et al also found that the 
enzymes invertase and lipase, se- 
creted in the succus entericus by the 
intestinal mucosa, had a low proteo- 
lytic digestive activity. 

Studies by the present authors con- 


firm that it is mainly enzymatic activ- 
ity of pancreatic origin that causes 
serositis of the ileal stoma. Since pan- 
creatic enzymes are active at pH 6 to 
8, ileal contents are at the pH optimal 
for pancreatic enzymatic activity, as 
shown in many studies besides our 
own. There seems little benefit in ap- 
plying alkaline salves or pastes to 
ileostomy stomas with the thought of 
inactivating the enzymés present. 


Conclusions 


The present experimental study 
indicates that pancreatic proteolytic 
enzymes are, to a large extent, re- 
sponsible for the serositis, edema, 
shortening, and stricture formation 
attending ileostomy stomas unpro- 
tected by everted mucosa. To a lesser 
extent, air and moisture alone will 
also cause shortening of these stomas. 
The mucosa of the ileum is far more 
resistant to proteolytic enzyme action 
than is serosa. Simple eversion of the 
ileum will prevent the disastrous com- 
plication of ileostomy dysfunction. 


This investigation was supported by Public 
Health Service research grant AM-02150-18. 
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Gastrin Concentration in Gastric Mucosa 
- Effect of Food and Antrectomy 


John €. Evans, FRCS; David D. Reeder, MD; 


James C. Thompson, MD, Galveston, Tex 


We have studied the effect of feeding on 
the concentration of gastrin in the fundic 
and antral mucosa of intact dogs and in the 

-` fundic mucosa“of dogs with antrectomies. 
The. effect of antrectomy itself on fundic 
“mucosal gastrin levels was also studied. 
Feeding caused no significant change in the 
gastrin concentration, measured 90 minutes 
postprandially, of either the fundic or antral 
mucosa of intact dogs. Similarly, feeding 
had no effect on the fundic mucosal levels of 
` dogs with antrectomy. Antrectomy caused a 
“70% reduction in the concentration of gas- 
< trin in fundic mucosa, but had no effect on 
`: basal levels of circulating serum gastrin. 
These findings suggest that feeding stimu- 
lates a rapid antral synthesis as well as re- 
lease of gastrin, and that gastrin of antral 
origin may weli contribute to fundic levels. 






he highest concentration of gas- 
. trin in gastrointestinal mucosa 
‘ound in the gastric antrum.’ How- 


“ever, significant concentrations de- 


tectable by radioimmunoassay are 
found throughout the mucosa of the 
upper gastrointestinal tract.’ Feed- 
ing results in an increase in periph- 
eral levels of serum gastrin’ and the 
subsequent stimulation of acid pro- 
duction by gastric parietal cells. In 
this work we report the effect of feed- 
ing on the concentration of gastrin 
(measured by radioimmunoassay) in 
the fundic and antral mucosa of in- 
tact dogs and in the fundic mucosa of 
dogs. with antrectomies. In a parallel 
study, the effect of antrectomy on 
fundic mucosa gastrin levels was de- 
termined. 


Materials and Methods 


-Experiments were conducted on 20 
-mongrel dogs weighing 16 to 20 kg. 
Group 1.—The effect of feeding on muco- 
sal levels. of gastrin was studied in ten 
dogs. The dogs were starved for 24 hours 
and anesthetized with pentobarbital so- 
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dium. At laparotomy, two samples of both 
fundic and antral mucosa were excised via 
a small gastrotomy. Each sample was ap- 
proximately 1 sq em, and the mucosal de- 
fect was closed with norabsorbable su- 
tures. Care was taken to obzain the fundic 
mucosal samples from higk on the greater 
curvature of the stomach te avoid inclusion 
of antral mucosa in the biopsy. After one 
week had elapsed, the degs were fed a 
standard 400-gm meat meal and, 90 min- 
utes later, the dogs were anesthetized and 
fundic and antral mucosal samples were 
obtained as before. (Because previous 
studies‘ had shown that seram gastrin lev- 
els in dogs remain significantly elevated 
for at least three hours after eating, and 
since gastrin is known to have a short half- 
life [about seven minutes] in circulation,’ 
we selected 90 minutes [one half the period 
of known elevation of serum gastrin] as 
the time for sampling which might be ex- 
pected to show changes in mucosal gastrin 
levels.) The mucosal samples were weighed 
immediately after excision and were 
mixed with four parts distilled water and 
quickly immersed in a boiling water bath 
for 30 minutes. The supernatant was fro- 
zen for later measurement of gastrin con- 
centration by radioimmunoassay.” 

Group 2.—The effect of antrectomy on 
fasting fundic mucosal levels of gastrin 
was studied in five dogs. After an 18-hour 
fast, the dogs were subjected to lap- 
arotomy and paired fundie mucosal sam- 
ples for gastrin determination were ob- 
tained as described in group 1. An 80% 
distal gastrectomy with gastroduodenos- 
tomy was performed. A second series of 
fundic samples were obtained ten days 
later, after a similar fast. At each oper- 
ation, blood samples were cbtained from a 
peripheral vein for measurement of serum 
gastrin concentration by radioimmu- 
noassay. The tissue samples were prepared 
for gastrin measurement as described un- 
der group 1. 

Group 3.—We studied the effect of feed- 
ing on fundic mucosal gastrin levels in five 
dogs that had previously undergone 80% 
distal gastrectomy with gastroduodenos- 
tomy. Ten and 20 days later, further 
paired fundic mucosal samples were ob- 
tained from the fundic remnant. On one 
occasion the dogs had beer. starved for 24 
hours and on the other the dogs had been 
fed a standard 400-gm meat meal 90 min- 


utes prior to sampling; the order of proce 
dure was varied randomly. The tissue 
samples were prepared for gastrin mea- 
surement as described under group 1. 

Results are expressed as mean values to- 
gether with the standard errorof the mean 
(SEM). Statistical significance of the data 
was determined by Student’s t-test. 


Results 


Group 1.—The values obtained for 
the gastrin content of dog fundic and 
antral mucosa agreed with the values 
from previous observations.’ The ef- 
fect of feeding on fundic and antral 
mucosal gastrin concentration is 
shown in Fig 1. Fasting fumdic muco- 
sal gastrin concentration in these ten - 
dogs was 4.5 + 1.3 ng/gm of mucosa. 
There was no significant alteration in 
the fundic mucosal gastrin values af- 
ter feeding (3.4 + 0.5 ng/gm). The 
fasting concentration of gastrin in 
antral mucosa was 15,720 + 3,810 
ng/gm of mucosa and was ‘not signif- 
icantly changed by feeding (15,340 + 
3,360 ng/gm of mucosa). 

Group 2.—The results of the study 
of the effect of antrectomy on fasting’ 
fundic mucosal concentration of gas- 
trin are shown in Fig 2. In this group 
of dogs the fundic mucosal concentra- 
tion of gastrin prior to antrectomy 
was 13 + 0.35 ng/gm and after an- 
trectomy was 0.34 + 0.01 ng/gm (P< 
.05). The fasting serum gastrin value 
was 82 + 12 pg/ml prior to antrec- 
tomy and 74 + 8 pg/ml after antrec- 
tomy (this difference is not signifi- 
cant). j 
Group 3.—The effect of food on fun= 
die mucosal gastrin levels in the five 
antrectomized dogs is shown in Fig 3. 
Basal concentration was 0.24 + 0.02 
ng/gm and was not changed signifi- 
cantly by feeding. 


Comment 


Under the conditions of this study, 
feeding did not deplete antral muco- 


sal concentrations of gastrin as mea- __ 


sured by radioimmunoassay. Since 
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the stimulus of feeding causes a 
prompt release of immunocompetent 
gastrin into the circulation,’ the find- 
“ings of our present study would sug- 
“gest that feeding may stimulate a 
rapid antral synthesis, as well as re- 
lease, of immunocompetent gastrin. 
The mechanism of this stimulation 
remains in doubt, but it may be me- 
diated via the vagus, and also by the 
presence of food within the stomach. 
‘Significant amounts of gastrin were 
detected during basal states in the 
mucosa of the gastric fundus. This is 
in agreement with other studies. 
Whether the fundie mucosa has the 
potential to release significant 
amounts of gastrin into the circula- 
tion is speculative; this possibility 
must be considered in studies on the 
release of gastrin. 

Fundic mucosal concentrations of 
gastrin were not significantly altered 
by feeding either in normal or in an- 
trectomized dogs. This might suggest 
that fixation of large amounts of im- 
-munocompetent gastrin by parietal 
cells does not occur during hormonal 
stimulation. of acid secretion. How- 
ever, we have found a significant. fall 
in circulating levels of postprandial 
stimulated gastrin on transit of the 
„mucosa of the gastric fundus (unpub- 


dic mucosa is actively concerned with 
the catabolism of gastrin. 

Some precautions are indicated in 
interpreting this and similar studies. 
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Fig 1.—Effect of feeding on fundic and antral mucosal concentra- 
tions qf gastrin as measured by radioimmunoassay. Narrow vertical 
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lished data), which suggests that fun- 








Fig 2.—Effect of antrectomy on fundic mucosal and serum con- 
centrations of gastrin as measured by radioimmunoassay. Asterisk 
identifies a statistically significant (P < .05) difference between pre- 
and post-antrectomy levels. Narrow vertical bars denote + 1 SEM. | 
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Fig 3.—Effect of feeding on fundic muco- 
sal concentrations of gastrin as measured 
by radioimmunoassay. Narrow vertical bars 
indicate 1 SEM. 


Since mucosal content of hormone at 
any one time is affected by the rates 
of synthesis, release, and catabolism, 
it is often not possible to relate con- 
centrations of hormone in tissue to 
those in circulation (compare the rela- 
tionship between functional state and 
hormone content of the thyroid 
gland). Since gastrin was measured 
only 90 minutes postprandially, we 
can say only that mucosal levels were 
unchanged at that time. 

Antrectomy produced a significant 
fall in fasting concentrations. of gas- 
trin in fundic mucosa. Possible expla- 
nations for this effect are either that 
antral gastrin synthesis contributes 
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to fundic levels, or that following an- 
trectomy, extra-antral sources of gas- 
trin are depleted as a result of main- 
taining circulating serum levels of 
gastrin. Failure of antrectomy to al- 
ter basal levels of circulating gastrin 
is in agreement with results of our 
previous studies.’ 


This investigation was supported: by Public |. 
Health Service research grant AM 15241 and by 
a grant from the John A. Hartford Foundation, 
Inc, aS 
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The nutritional inadequacy of conventional low-residue 
diets should be a major concern. Often patients need 
such a diet for weeks or months. 

With Vivonex Standard Diet, you can give the 
patient a full day's balanced nutrition day after day 
without bulk. Vivonex reduces residue to the endog- 
enous minimum—lets the lower bowel rest. (And no 
conventional low-residue diet can do that.) 

Vivonex Standard Diet, the original chemically 
defined diet, consists entirely of the essential nutrients. 
itis a balanced combination of pure aminoacids, simple 
sugars, essential fat, vitamins and minerals —all rapidly 
and completely absorbed in the upper intestine. It 
contains no whole milk or milk by-products. 








Six flavars to choose from: vonillc, orange, strawberry, grape, chocolate, beef 
broth. Sepplied in boxes containing six 80-gram packets providing 1800 Cal- 
ories, 386 grams of usable nitrogen (equivalent to 36.75 grams of usable 
protein) and a full day's balanced nutrition 

Precautions: For use only under a ieee supervision. Do not administer 
parenterally. Because of the high caloric contribution from carbohydrates some 
depleted individuals may manifest elevated blood sugar levels requiring insulin 
for regulation. The diet should not be used by diabetics without their physician's 
approva’. The electrolyte content of the diet is based on requirements of normal 
individuals and may be excessive for potients with electrolyte imbalance. Use 
for children under ten yeors may require adjusting the amount consumed daily 
to meet the Recommended Dietary Allowance for the age group involved. Use 
during pregnancy or lactation may require supplemental vitamins and minerals. 


‘Low-residue diets are too low in nutrition. 











Vivonex Standard Diet is recommended for up to 12 months of con 
Store in a cool dry place 

Vivenex is a palatable drink...an idea! solution for tube “eeding (easily fed 
trrough a small-gauge tube}. 

Also available — Vivonex HN, the only Oral Hyperalimentatior Diet. 
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Are you taking advantage of these nutritional information services? 

@ Eaton Nutrition Teaching Films 

B TheE on § i 
Ec 


Nutrition 

cal Nutrition (monographs) 
| r about any of these programs 1s available from your 
focal Eaton Representative or direct from Eaton Laboratories 





Sor ‘round-the-clock medical consultation on Eaton products, telephone Narwich, 
New York, Area Code 607, 339-2111. @Morton-Norwich Products, Ine, 1972 


MERE Originators of chemically defined diets 
Eaton Laboratories 
division of Morton-Norwich Products, Inc 


Norwich, New York 13815 


You can close this nutrition gap with 


VIVONEX 





STANDARD DIET 


soluble powder the origina! chemically defined elemental standard diet ° 
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Balanced nutrition without bulk 


if the AMA didn’t speak 
for the profession, who would? 


Who would speak for our profession on the 
more than 2.500 medical and health bills sub- 
mitted to Congress every sessian? 


Who would state our views on national health 
insurance? HMO’s? Peer review? Maternal and 
Child Care programs? Health manpower? 
Emergency medical services? Regulations on 
federal health programs? 


Who would provide the scientific input and the 
practitioner's experience and: knowledge so 
essential to legislation on drug abuse, cancer, 
heart disease, communicable diseases? 


The fact is, there is only one organization that 
can...and does...speak for the profession as 


awhole—the AMA. 


itdoes so to retain the basic principles of 
private practice in any government health 
program that might be enacted and, equally 
important, to promote legislation for more and 
better health care for the public. 


The AMA's voice can only be as strong as all of 
us, members of the profession, choose to make 
it. Together, we can more effectively represent 
ourselves and our views. 


Join us. 
We can do much more together. 


American Medical Association 
535 N. Dearborn St./Chicago, Ill. 60610 
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Crossbow Arrow Injury of the Abdomen 


Eng C. Saw, MD; Neil R. Arbegast, MD; and 


Thomas P. Comer, MD, Bakersfield, Calif 


A 26-year-old woman attempted suicide by 
firing a crossbow into her abdomen. The ar- 
row, which had penetrated into the liver 
about 5 inches, was removed at laparotomy. 
The patient had an uneventful postoperative 
course with the recommendation of psy- 
chiatric care. 


Primetrating abdominal injuries are 
¿ not unusual in county hospital 
emergency rooms, but a self-inflicted 
arrow injury from a crossbow is cer- 
tainly a medical curiosity. Although 
the use of a crossbow between Chris- 
tians in combat was forbidden by Pa- 
pal Bull in 1189, it has continued to 
find use in modern-day hunting and 
guerilla warfare. The attempted sui- 
cide by use of a crossbow forms the 
basis of this report. 


Report of a Case 


A 26-year-old white female housekeeper 
presented at the Kern County Hospital 
Emergency Room with an arrow protrud- 
ing from the right upper quadrant of her 
abdomen (Fig 1). She gave a history of pre- 
vious suicide attempts and recently was 
distraught over a lover’s quarrel with her 
fiancé. One half hour previously she placed 
her ‘fiancé’s loaded crossbow (Fig 2) 
against her abdomen and fired it herself. 
The patient was immediately taken to the 
operating room where at laparotomy the 
arrow, which had penetrated about five 
inches into the liver, was removed without 
difficulty. The liver laceration was closed 
with interrupted heavy catgut sutures, and 
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the patient had an uneventful postopera- 
tive course. She was diseharged on the 
sixth postoperative day to be followed in 
the psychiatric clinic with a diagnosis 
of hysterical personality with suicidal 
tendencies. 


Comment 


Crossbows enjoyed popularity dur- 
ing medieval times as their arrows 
were able to penetrate a knight’s ar- 
mor. The National Cressbow Men of 
the United States of America, a divi- 
sion of the National Archery Associa- 
tion, foster a present-day interest in 
the spirit and traditions of crossbow 
archery, and they shoot alongside, but 
not in competition with, the long- 
bowmen in all their tournaments. 

In order to attain its full velocity of 
about 200 ft/sec, the arrow must have 
minimal resistance while it is ex- 
tended through its internal draw of 
16 to 20 inches. This is the reason that 
the arrow did not have maximal pene- 
tration in our patient. The arrowhead 
may be blunt, sharp, or of a fish-hook 
quality, depending on the use for 
which it is intended. The modern 
crossbow has an accuracy at any 
range to match that cf a 30-30 car- 
bine (common deer rifle) as it has an 
amazingly flat projectcry up to 150 
yards. 

In California one must be over 18 
years old to purchase a zrossbow, and 
it may only be used in restricted 
areas for target shooting or the 
shooting of varmints. However, cross- 
bows may be purchased from mail-or- 
der houses without permit by anyone 
other than residents of New Jersey, 
where they are illegal. 


Fig 1.—Crossbow arrow perietrating into 
right upper quadrant of abdomen. 


Fig 2.—Crossbow. 
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Prolonged Neonatal 


Parathyroid Suppression 7 


A Sequel to Asymptomatic Maternal Hyperparathyroidism 


A neonate girl experienced generalized 
seizures on the 19th day after birth. Exami- 
nation of the girl's serum showed hypocal- 
cemia, hypomagnesemia, and hyperphos- 
-phatemia, compatible with the diagnosis 
of hypoparathyroidism. The seizures were 
controlled following administration of cal- 
cium, magnesium, and oral aluminum hy- 
droxide. A study of urinary phosphate excre- 
tion in the child suggested that it took her 
= approximately three months to return to eu- 

parathyroid. state. As a result of the child’s 
«illness, the mother was examined, and was 
found to ‘have. hyperparathyroidism. The 
mother was cured following resection of a 
rathyroid adenoma. 





























he metabolic disorders associated 
with hyperparathyroidism dur- 
‘ing pregnancy may endanger both 
‘the mother and her offspring. Ap- 
“proximately 20" cases of neona- 
tal hypoparathyroidism secondary to 
“maternal hyperparathyroidism have 
been documented since this associa- 
tion was first described in 1938.'? 
However, physiologic studies of this 
condition are few. This report de- 
scribes an additional case of neona- 
tal hypoparathyroidism acquired in 
utero, and emphasizes the initial 
‘hypomagnesemia and the prolonged 
suppression of the parathyroid gland 
which may characterize this condi- 
tion. 


- Report of a Case and Results 


_ A 27-day-old girl was admitted to the 
hospital on Nov 1,1971, because of fever 
nd recurrent seizures during the previous 
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eight days. 

She was a product of full-term, normal 
pregnancy. Delivery was uneventful. Birth 
weight was 3.4 kg. The 30-year-old father, 
the 27-year-old mother, and five brothers 
and sisters appeared healthy. The family 
history was noncontributory. 

On admission, the patient was uncon- 
scious and in a state of generalized sei- 
zures. Body temperature was 38.5 C. At- 
tempt to perform a lumbar puncture 
yielded a sterile bloody tap. Blood electro- 
lytes, nonprotein nitrogen (NPN), and glu- 
cose values were normal. Serum calcium 
measured 5.0 mg/100 ml, serum phosphate 
measured 8.3 mg/100 ml, and serum mag- 
nesium measured 1.1 mEq/liter. Serum 
protein levels were normal. Serum alkaline 


. 


phosphatase measured 6.0 Bessy Lowry 
units. A trial administration of pyridoxine, 
diazepam (Valium), and phenobarbital did 
not control the seizures. After the- results 
of serum calcium, magnesium, and phos- 
phate measurements ‘became known, cal- 
cium and magnesium salts were added to 
the therapy. Following this treatment, and 
on maintenance with oral calcium therapy, 
the seizures subsided for approximately 
two weeks. 

On Nov 14, 1971, the seizures recurred 
and were controlled by an increase in the 
dosage of calcium and the addition of in- 
travenous magnesium, oral aluminum hy- 
droxide therapy, and a low phosphate diet 
in an attempt to correct the abnormalities 
in serum divalent ion levels (Table and Fig 


Fig 1.—PEI** as function of time. Six milliliters of 20% aluminum hydrox- 
ide administered daily during period specified under horizontal. axis. 
Child received cow's milk until Nov 8. Changed to low phosphate prepara- 
tion Nov 9. PEI returned to within normal range three months after birth. 
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1). Since this time, the patient felt well, her 
weight increased, and her physical and 
mental development were considered nor- 
mal. At the time of this writing, the girl is 
a year old and appears normal, During 
metabolic studies, determination of creati- 
nine and phosphate were done with meth- 
ods previously reported from this labora- 
tory." Calcium and magnesium were 
determined by use of a spectrophotometer. 
Phosphate excretion index (PEI) was cal- 
culated according to Nordin and Smith." 

Assuming the PEI reflects parathyroid 
gland activity, the finding of subnormal 
PEI in the first three months after birth 
(Fig 1) suggests that parathyroid function 
was suppressed during this period. 

As a result of the child’s illness and the 
laboratory findings, the mother, who was 
asymptomatic, was examined. She was 
found to have persistent hypercalcemia 
(serum calcium varying between 11.3 to 
12.4 mg/100 ml). The upper limit of normal 
in our laboratory is 10.8 mg/100 ml. Serum 
phosphate levels were normal on repeated 
tests. intravenous phosphate load per- 
formed under standardized conditions 
“showed an increase in the fractional clear- 
ance of phosphate divided by clearance of 
creatinine (Cp/Cer) from 14% to 44%, as 
compared with a normal mean rise of 
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5.8 
0.3-0.7 5.1-7.7 8.8-10.6 


u * Normal values were obtained from ten normal infants similar in age to the patient. 
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Cp/Cer from 8.4% +1.23% to 10.9% +1.87% 
(SEM) in ten healthy controls follow- 
ing phosphate infusion. This result was 
considered suggestive of hyperparathy- 
roidism. 

On Jan 13, 1972, the neek of the mother 
was explored, and a parathyroid adenoma 
was removed. It weighed 180 mg and on 
histological examination was found to be 
composed of chief cells (Fig 2 and 3). The 
postoperative. course was uneventful, and 
the serum calcium level returned to normal 
during the following nine months. 


Comment 


Asymptomatic hyperparathyroid- 
ism was discovered and cured in the 
mother following the finding of hy- 
poparathyroidism in her newborn 
child. The child experienced general- 
ized seizures which necessitated ther- 
apy with calcium, magnesium, and 
oral aluminum hydroxide for their 
control. Study of urinary phosphate 
excretion suggested that approxi- 
mately three months was necessary 
for the parathyroid zlands of the 
child to regain norma. function. De- 
pression of parathyroid function was 


1.2 37 





-+0.13 






0.096 
+0.158 SD 


also suggested by the hyperphos- 
phatemia that persisted up to Jan 16, 
1972 (age 3 months), despite the low 
intake of phosphate and the ingestion 
of a phosphate binding agent. 

Albright and Reifenstein” conside 
ered pregnancy as one of the causes 
of parathyroid hyperplasia and sec- 
ondary hyperparathyroidism. Re- 
cently this view was supported by the 
finding that physiologic maternal hy- 
perparathyroidism occurred regularly 
in the last trimester of normal -preg- 
nancy, as indicated by a rise in serum 
parathyroid hormone levels during 
this period. This change in parathy- 
roid function during pregnancy was 
not associated with significant 
change in the mother’s level of serum 
calcium. 

Primary hyperparathyreidism causes: 
a greater morbidity when it oecurs 
in pregnant women than when it 
occurs in the population at large.. 
The risk for the child of perinatal 
death and perinatal tetany has been 
considered to be about 25% and 50%, 
respectively." There was also- a 
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Fig 2.—Parathyroid gland weighing 180 
mg removed from mother on Jan 13, 1972. 
Adenoma appears dark due to uptake of 
methylene blue injected intravenously dur- 
ing operation. 


Fig 3.—Histologic section of parathyroid 
adenoma (Fig 2) consisting of chief cells ar- 
ranged in acinar formation (original magni- 
fication x 250). Normal parathyroid tissue 
shown at bottom. 










< tendency for low birth weight in the 
children born to hyperparathyroid 
. mothers.” These deleterious effects 
on the offspring were partially due to 
maternal renal damage and hyper- 
tension. 

The consensus today is that fetal 
parathyroid gland suppression is a re- 
sult of maternal, and presumably fe- 
tal, hypercalcemia rather than a re- 
sult of placental transfer of increased 
maternal level of circulating parathy- 
roid hormone (PTH). Conversely, 
«chronic stimulation of fetal parathy- 
roid glands by maternal hypocalcemia 
may lead to fetal osteitis fibrosa. 
The main biochemical findings in neo- 
natal hypoparathyroidism are hypo- 
calcemia and hyperphosphatemia. 
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The hyperphosphatemia is due not 


only to depressed parathyroid func- 
tion, but also to diminished renal 
tubular responsiveness to PTH 
(“tubular immaturity”) and to the in- 
creased ratio of phosphate to calcium 
when cow’s milk is given. 

An interesting finding seen in our 
patient and recorded only once previ- 
ously“ in association with neonatal 
hypoparathyroidism was hypomagne- 
semia. The cause of hypomagnesemia 
could be depletion of maternal mag- 
nesium stores due to urinary loss of 
magnesium, which is seen in hyper- 
parathyroidism."' An additional cause 
of hypomagnesemia was hyperphos- 
phatemia. Intravenous infusion of 
phosphate may lower not only serum 
calcium, but serum magnesium levels 
as well, presumably by depositing 
magnesium phosphate in soft tissues 
or in bones.” Hypomagnesemia, in 
turn, may aggravate hypoparathy- 
roidism by interfering with synthesis 
or release of PTH”! or by causing di- 
minished responsiveness of the skele- 
ton to the calcemic action of PTH.” 
In neonatal hyperparathyroidism, the 
serum magnesium level is elevated,” 
due, at least partly, to diminution of 
urinary magnesium excretion as a re- 
sult of increase in circulating PTH.” 
No detailed studies are available con- 
cerning the rate of recovery of the 
parathyroid glands of the child from 
the effect of their inhibition in utero. 
It appears from several case reports 
that the state of extreme parathyroid 
suppression resulting from maternal 
hyperparathyroidism may last up to 
five months.’ In one instance, appar- 
ently permanent parathyroid insuffi- 
ciency occurred following maternal 
hyperparathyroidism.’ In our patient, 
parathyroid recovery was complete 
within approximately three months 
after birth. 
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; Surgical Treatment 





Nathaniel M. Matolo, MD; Dale G. Johnson, MD, Salt Lake City 


Hepatic hemangiomas that become clini- 
cally apparent in newborn infants are life- 
threatening lesions. Death is usually caused 

-by either congestive heart failure due to ar- 
teriovenous shunt, rupture with fatal hemor- 
rhage, or thrombocytopenia with massive 
hemolysis and hemorrhage. 

Two cases of giant cavernous heman- 
giomas of the liver in newborn infants oc- 
curred, The masses were felt shortly after 
birth. Successful resection of the tumors by 
hepatic lobectomy was carried out without 

` morbidity, mortality, or permanent derange- 

ment of liver function. 

Administration of corticosteroids offers an 
alternative treatment for extensive hepatic 
hemangioma. Hepatic lobectomy is the treat- 
ment of choice for infants with tumor local- 
ized in one lobe. 


Hommeiomss of the liver are 
comparatively rare benign tu- 
mors, and in most reported series ac- 
count for only 10% of all primary he- 
patic neoplasms.: When they occur in 
newborns, however, they may be life- 
threatening and may carry a very 
high mortality? Death is caused by 
(1) congestive heart failure secondary 
to arteriovenous shunt’; (2) necrosis 
and rupture with fatal hemorrhage’; 
or (3) thrombocytopenia with massive 
hemolysis and hemorrhage.’ This re- 
port describes two newborn infants 
-.with large cavernous hemangiomas of 
the liver. Both were successfully 
treated, one by right hepatic lobec- 
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tomy and the other by subtotal left 
hepatic lobectomy, with minimal mor- 
bidity. 


Report of Cases 


Case 1.—A 10-day-old female infant was 
hospitalized with right upper quadrant ab- 
dominal mass. Birth weight was 3,426 gm 
(7 lb 9 oz); the 87 weeks’ gestation and sub- 
sequent delivery were uncomplicated. An 
abdominal mass was felt shortly after 
birth. Three siblings died before 6 hours of 
age with polycystic disease of the kidneys. 
Five siblings were alive anc well. 

Physical examination was unremarkable 
except for the presence of the abdominal 
mass which was irregular, firm, and was 
palpable at the level of the umbilicus ap- 
proximately 6 em below the right costal 
margin (Fig 1). The spleen was not pal- 
pable. Laboratory studies on admission re- 
vealed a hematocrit reading af 44%, hemo- 
globin level of 14.5 gm/100 mk white blood 
cell (WBC) count, 8,400/cu mm, with nor- 
mal differential and platelet cell counts. 
Results of urinalysis and serum electrolyte 
determinations were normal. Liver func- 
tion tests revealed the following values; al- 
kaline phosphatase, 5.8 King-Armstrong 
units; lactie acid dehydrogenase (LDH), 
700 units; serum glutamic oxaloacetic 
transaminase (SGOT), 50 units; bilirubin, 
0.2 mg/100 ml (direct) and L7 mg/100 ml 
(total), Vanilmandelic acid (YMA) value 
was 0.2 mg/24 hr. 

Intravenous urogram and chest x-ray 
film were normal. Inferior venacavagram, 
laminagram, and hepatic angiogram re- 
vealed a large, 6-cm, well-circumscribed 
tumor mass in the lower pole of the right 
lobe of the liver with a very vascular com- 
ponent, being fed by three arterial 
branches of the right hepatic artery (Fig 
2). Liver sean also showed a large spherical 
defect in the inferior-lateral aspect of the 
right hepatic lobe. 


f-Hepatic Hemangioma in the Newborn- 


The patient was then taken.to the oper- 
ating room where she underwent right he- 
patic lobectomy and cholecystectomy. A. 
large vascular mass was found to occupy: 
most of the entire right lobe of the liver 
(Fig 3). The left and middle lobes of the 
liver were perfectly normal. There was no 
evidence of tumor elsewhere in the abdo- 
men. Gross and histological examinations 
confirmed the diagnosis. of cavernous 
hemangioma with organized thrombi and 
hemosiderosis. Estimated blood loss durin: 
the operation was 200 ml, and the patie 
was transfused with 270 mi of whole blood. 
The patient tolerated the procedure well, 
and the postoperative course. was ü 
complicated. She was discharged from ¢ 
hospital 14 days postoperatively in excel- 
lent condition. At the time of discharge, 
laboratory values were as follows: hemato- 
crit, 45%; hemoglobin, 14.1 gm/100 ml; 
WBC, 7,800/cu mm, with a normal differ- 
ential cell count; alkaline phosphatase, 9.0 
King-Armstrong units; SGOT, 32 units; to- 
tal bilirubin, 1.6 mg/100 ml; and direct bili- 
rubin, 0.6 mg/100 ml. 

Case 2.-A newborn male infant weigh- 
ing 2,774 gm (6 lb 2 oz) was the product of 
a 38-week, uncomplicated pregnancy. and 
six-hour labor. The cord was wrapped 
around the neck two times. The infant ini- 
tially was cyanotic with respiratory dis- 
tress, and was placed in an oxygen tent. 
with improvement. A large abdominal. 
mass in the left upper quadrant, extending 
down just below the umbilicus, was noted 
shortly after birth. The mass was firm and 
smooth and was thought initially to be re- 
lated to the spleen. The liver was also pal. 
pable 4 em below the right costal margin. 

Laboratory studies revealed the follow- 
ing values: hematocrit, 41%; hemoglobin, 13 - 
gm/100 ml; WBC, 25,900/cu mm; polymor- 
phonuclear neutrophils, 64; lymphocytes, 
21; monocytes, 4; eosinophils, 11. Findings 
from electrolyte and urinalysis deter‘ 
minations were normal. Other values were ` 
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Fig 1.—Outline of mass. 





as follows: total bilirubin, 1 mg/100 ml; di- 
rect bilirubin, 0.4 mg/100 ml; blood urea ni- 
trogen (BUN), 6 mg/100 ml. X-ray films in- 
cluded an intravenous pyelogram, renal 
laminagram, and skeletal survey. They 
were within normal limits except for evi- 
dence of a large, irregular cystic mass in 
the left upper quadrant attached either to 
the spleen or left lobe of the liver. Trans- 
umbilical aortogram showed a bizarre pat- 
tern of abnormal cystic vascular tumor 
probably in the left lobe of the liver and 
consistent with either hemangioma or 
hamartoma. 

At 8 days of age the patient was taken 
= to the operating room where peritone- 
oscopy revealed a large cystic mass in the 
left lobe of the liver. Four days later the 
patient underwent exploratory laparotomy 
with excision of massive hemangioma in 
the left lobe of the liver (Fig 4). The tumor 
was adherent to the undersurface of the 
diaphragm and the posterior peritoneum 
on the left side. Its origin was in the edge 
of the left lobe, and classical left hepatic 

lobectomy was not necessary. The mass 
was removed simply by transecting the 
liver edge with interlocking mattress su- 
tures and ligation of individual vessels on 
the liver surface. The infant required a to- 
tal of 200 ml of blood during the operative 
procedure. Exploration of the abdomen re- 
vealed no other abnormalities. The patient 
tolerated the procedure well and the post- 
operative course was uncomplicated. He 
was discharged from the hospital ten days 
postoperatively in good condition. On the 
day of discharge the hematocrit reading 
was 40%; hemoglobin, 13.1 gm/100 ml; 
WBC, 9,800/eu mm, with normal differ- 
ential cell count; BUN, 6 mg/100 ml; total 
bilirubin, 0.9 mg/100 ml; direct, 0.3 mg/100 
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Fig 2.—Arteriogram with vascular tumor 
in right lobe-of liver. 


ml; SGOT, 6: units; LDH, 370 units; and al- 
kaline phosphatase, 96 international units. 


Comment 


Since the original description of Ei- 
selsberg in 1893, there have been 
several reports of both single and 
multiple hemangiomas arising in the 
liver. The incidence of this tumor in 
newborn infants is rather low, but 
the mortality is very high. Hepatic 
hemangioma in the newborn is usu- 
ally manifest as a palpable abdominal 
mass, but it may present with signs 
of severe intraperitoneal hemorrhage 
or heart failure. The presence of a 
firm mass that seems attached to the 
liver shoald suggest the diagnosis. 
The cardinal complications of the 
hepatic hemangiomas are congestive 
heart failure due to arteriovenous 
shunt, necrosis and rupture of the 
hemangiema with fatal hemorrhage, 
and thrombocytopenia with massive 
hemolysis and hemorrhage. In 1967 
Delorimier et al? reviewed the previ- 
ous 25 reported cases of children with 
high-output congestive cardiac fail- 
ure as the result of arteriovenous 
shunting and noted a mortality of 
88%. 

The natural history of most cutane- 
ous capillary hemangiomas is one of 
spontaneous regression. Similar re- 
gression may occur in cavernous 
hemangiomas, but the high cardiac 
output ereated by the arteriovenous 
shunt in most cases of hepatic he- 





Fig 3.—View of hemangioma occupying 
most of right lobe of liver. 








Fig 4.—View of hemangioma occupying 
left lobe of liver. 


mangioma has been severe enough to 
produce death before the spontaneous 
remission could occur. To our knowl- 
edge, fewer than five isolated cases of 
spontaneous involution of the tumor 
have been reported." Rickham and 
Artigas" described an infant who un- 
derwent exploratory surgery and was 
found to have the whole liyer exten- 
sively involved with hemangioma 
that was nonresectable. The infant 
was discharged home to die but was 
seen five years later and was per- 
fectly normal. 

Various forms of therapy of giant 
hemangioma of the liver have been 
recommended, including radiother- 
apy,°!6 corticosteroid therapy," and re- 
section of the tumor.''*2° Lee et al 
and Gross’* each described an infant 
they treated by biopsy and irradia- 
tion with excellent outcome. The dan- 
ger of radiation hepatitis to the un- 
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affected liver is such that few radio- 
therapists will nowadays recommend 
this form of treatment. Recently, 
Goldberg and Fonkalsrud” employed 
corticosteroids successfully in treat- 
ment. of a 3-week-old infant with a 
large hepatic hemangioma which pro- 
duced congestive heart failure. Sim- 
ilar corticosteroid influence on partial 
resolution of cutaneous hemangiomas 
has been repérted.*’* The mechanism 
of action is unknown. Zweifach™ 
demonstrated in rats that steroids 
maintain arteriolar tone and increase 
terminal vascular bed sensitivity to 
vasoactive drugs. It has been sug- 
gested that increased sensitivity to 
physiologically occurring vasocon- 
strictive drugs and sensitivity of im- 
mature and rapidly proliferating ves- 
sels in the hemangioma could be 
partly responsible for the resolution 
of the hemangiomas.” *? However, 
corticosteroid therapy also presents 
definite risks to the patient. In our 
opinion, these should be used on those 
patients with extensive, nonresect- 
able, life-threatening hemangiomas 
of the liver. 

Excision of the tumor either by he- 
patic lobectomy or wedge resection of 
the liver is the treatment of choice 
even though Delorimier et al’ re- 
ported a case of hepatic hemangioma 
successfully treated by ligation of the 
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main hepatic artery. The first success- 
ful resection of hepatic hemangioma 
in an infant was carried out in 1949 
by Shuller et al.” Since then, to our 
knowledge fewer than ten cases of 
successful excision of hepatic he- 
mangioma in newborn infants have 
been reported. The technical prob- 
lems encountered during a hepatec- 
tomy may be classified as uncon- 
trollable blood loss; devascularization 
of an area of the liver remaining in 
situ, leading to postoperative hepatic 
necrosis; and leakage of bile and post- 
operative abscess formation. How- 
ever, when hemihepatectomy is care- 
fully done by experienced surgeons, it 
can carry a low morbidity and mortal- 
ity. There are several excellent meth- 
ods for hepatic lobectomy described in 
the literature. We prefer & transverse 
incision across both the rectus abdom- 
inus muscles with extension into the 
eighth or ninth intercostal space. The 
hepatic artery, portal veir., and infe- 
rior vena cava below the liver are dis- 
sected and isolated and umbilical 
tapes are placed around them for 
rapid control of blood loss in case he- 
patic hemorrhage is encour:tered. The 
gallbladder is then dissected and the 
structures in the hilus of tke liver are 
exposed and, after they nave been 
identified, the vessels as well as the 
ducts supplying the lobe of the liver 
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which will be removed are ligated as 
distally as possible: The inferior, vena 
cava below the liver is isolated for in- 
sertion of internal shunt if difficulty 
with hepatic venous bleeding is en- 
countered. Once these steps have 
been completed, the corresponding 


cated by the change 
liver, that portion of th 
resected is removed. The li 
is incised, the liver tissue is separated 
with blunt dissection, and the bridg- 
ing vessels. are individually ligated. | 
In case of severe circulatory collapse 
occurring during laparotomy prior to 
the resection of the lobe and in the 
absence of blood loss or obstruction of 
inferior vena cava, the collapse can be 
relieved by clamping the tumor-liver 
eonnection.*° 

It appears then that infants with 
hepatic hemangioma with extensive: 
involvement of more than two lobes 
should be treated with steroids. How- 
ever, in those infants with the tumor 
localized in one lobe, hepatic lobe 
tomy or wedge resection offers: the 
best therapy without undue risk and 
is associated with no permanent d 
rangement of the liver function 
directly related to a reduction in 
amount of liver substance. : 
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Everett D. Hendricks, MD, Pasadena, Calif 


The clinical course of a patient with spon- 
_ taneous rupture of a- renal hamartoma is de- 
scribed. Partial nephrectomy was done and 
the patient has been well for 14 years since 
the operation, with good function of the re- 
mainder of the kidney. Sudden renal pain in 
a young or middle-aged. woman should 
arouse suspicion of renal hamartoma. If sus- 
pected preoperatively, conservative renal re- 
section can be utilized for a number of these 
patients. 


revious investigators have pub- 
lished reports of thorough clini- 
. copathologic studies on patients with 
renal angiomyolipomas, both with 
and without tuberous sclerosis. It is 
noted from their studies that (1) 
most, if not all, renal angiomyo- 
pomas are benign, (2) most kidneys 
containing angiomyolipomas have a 
large amount of normal renal paren- 
hyma, and (3) renal-conserving sur- 
gery is both feasible and preferable 
to nephrectomy in some of these pa- 
tients, 
-Although conventional pyelograph- 
ic and angiographic studies fail to 
clearly distinguish between renal 
ngiomyolipoma and renal adeno- 
carcinoma; some authors have sug- 
ested roentgenographic features 
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Renal Angiomyolipoma 





that might make a preoperative diag- 
nosis of benign renal angiomyo- 
lipoma possible.* 

This is a report of a patient who 
had a large renal angiomyolipoma, 
unassociated with tuberous sclerosis. 
She was treated with partial nephrec- 
tomy and has been followed up for 14 
years without recurrence of the condi- 
tion. It is of particular interest that 
the translucency sign described by 
McCullough et al in their excellent re- 
view of the subject was noted preop- 
eratively. and caused us to suspect a 


Fig 1.—Preoperative urogram showing 
calyceal deformity and "translucency sign.” 


fatty benign tumor and enabled us to 
utilize conservative surgery.* 


Report of a Case 


The patient, a 35-year-old white woman, 
was in good health until she experienced 
sudden severe pain in the right subcostal 
area, right flank, and right shoulder. The 
pain was worse on deep inspiration. Nau- 
sea and vomiting began an hour later. 
There were no other complaints. She had a 
tonsillectomy and adenoidectomy as a child 
but no other surgery or severe illnesses. 
She had occasional headaches, She had 
three normal deliveries and one mis- 


Fig 2,~—Postoperative urogram 13 years 
after partial nephrectomy. 
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age. She did not use tobacco or aleo- 
She took no significant amount of med- 
ication. Her father had died of a duodenal 
ulcer. Her mother was living and well. She 
had one mentally retarded sibling who was 
<- not available for further study. 

Whén seen shortly after onset of symp- 
toms, blood pressure was 108/69 mm Hg. 
She was cold and sweaty and found to be 
very tender in the right costovertebral 
angle and right upper quadrant. There was 
guarding in tet right upper quadrant but 
no rebound tenderness and no rigidity. The 
right diaphragm was elevated and both di- 
aphragms. were restricted in motion. 

X-ray films of the chest confirmed the di- 
aphragmatic findings but were otherwise 
normal. Abdominal films revealed a faint 
area of translucency in the right upper 
quadrant. A gallbladder and upper gas- 
trointestinal tract series of films revealed 
nothing abnormal. On the excretory uro- 
gram, no upper border of the right renal 
shadow could be identified. There was min- 
imal flattening of the upper calyx and a 
well-localized area of translucency in the 











The hemoglobin level at the time of hos- 
 pitalization was 12.8 gm/100 ml, fell, and 


“stabilized at 11.5 gm/100 ml. The leukocyte 


count of 11,700/cu mm, with a moderate 
left shift, fell to 6,800/cu mm. The platelet 
values were normal. The urine contained a 
trace of albumin but microscopic examina- 
tion, Gram stain, and culture were per- 
_ sistently negative. The erythrocyte sedi- 
“mentation rate was 57, 95, and 66 mm/hr, 


"respectively, on three occasions. Fasting 


blood glucose level was 84 gm/100 ml. Re- 
sults of chemical analyses of the liver were 
normal. Her temperature was about 38.3 C 
(101. F} for seven days and then became 
normal. — 

On Jan 25, 1957, through an adequate 
right flank incision, the upper pole of the 
“right kidney was found to be replaced by a 
necrotic hemorrhagic mass, which involved 


“the perirenal fat. Frozen section of this 


material was pronounced “benign, proba- 
bly angiomyolipoma.” Accordingly, the up- 
per one third of the kidney was removed 
and. the upper calyx and parenchyma 
closed. Histologie study disclosed an an- 
“-giomyolipoma with extensive necrosis and 
“old hemorrhage. There was a distinct area 
_of compressed renal tissue separating the 


=- lesion from normal renal parenchyma. The 


patients postoperative course was un- 
-< “eventful. She has remained healthy in the 
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14 years since. Repeated physical examina- 
tions and excretory urograms have re- 
vealed no abnormality {Fig 2). She is 
happy, of above normal iatelligence, and 
well-adjusted. 


Comment 


Renal angiomyolipomas are ham- 
artomas, ie, composed histologically 
of tissues normally found in the kid- 
ney but arranged in a disorganized 
and dysfunctional pattern. With, per- 
haps, very rare exceptions, they are 
benign. 

Renal angiomyolipomas are often 
found in those patients who have the 
neurologic and systemic manifesta- 
tions of tuberous sclerosis. Fre- 
quently, however, renal angiomyo- 
lipomas occur in patients with none of 
the manifestations of tuberous scle- 
rosis. These patients are predomi- 
nantly young adult or middle-aged 
women. Their renal lesion is usually 
asymptomatic until spontaneous or 
traumatie rupture or hemorrhage 
causes the acute onset of truly severe 
pain. 

Renal angiography, which has been 
so helpful in differentiating other be- 
nign lesions of the kidney from renal 
carcinoma, has not been as useful in 
patients with hamartomas. Unfortu- 
nately, the angiographic findings in 
renal hamartoma, the neovasculature, 
the lack of response to epinephrine, 
are nearly identical with these in re- 
nal carcinoma.’""' Thus rena! angiog- 
raphy has not been reliable to sepa- 
rate hamartoma from carcinoma. 

Partial nephrectomy is a reason- 
able and desirable treatment for pa- 
tients with renal angiomyolipoma. 
The diagnosis must be suspected pre- 
operatively, however, to enable the 
surgeon to actually explore and, if in- 
dicated, perform a biopsy on the le- 
sion, rather than immediately doing a 
radical nephrectomy, which would be 
appropriate for renal carcinom.a. Pre- 
operative suspicion is not difficult in 
those patients with known tuberous 
sclerosis. In others, however, more 
specific criteria are needed to suspect 
the lesion preoperatively. 

This patient and review of previous 
















similar reports suggest three reasons 
for suspecting the lesion preopera 
tively. First, the acute onset of severe 
pain in the renal area associated with 
subsequent urographic findings of a- 
renal mass is suggestive. Relatively 
few patients with renal carcinoma 
present in this manner. Second, the 
occurrence of these- findings in a 
young or middle-aged woman is a 
compatible finding. Third, the soft 
tissue films of the lesion may show 
the relative translucency associated | 
with adipose tissue, which makes up a _ 
large part of these tumors. oe 

If the surgeon is thus forewarned 
of the possibility of a benign renal 
hamartoma, he is in a position to at 
least strongly consider the renal-con-" 
serving operation of partial nephrec- 
tomy. 
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First in a new series of 
medical forums — sponsored by AMA. 


Confluence '73: successor to AMA's popula: 
annual convention. 


Confluence '73: a whole new approach to the 
interchange of medical knowledge, an intermixing 

of your education and experience with that of leading 
medical researchers and experts covering @ broad 
variety of meaningful and rewarding subjecis. 





_ Advance Registration 


Please return to: 

Circulation and Records Department 
< American Medical Association 

535 North Dearborn Street 
«Chicago, Illinois 60610 
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(each physician must register in his own name} 






Office Address : 








; City/State/Zip 


lama member of the AMA through the 
_ State Medical Association or in the following govern- 





coment service: 





: < This form must be returned before May 23, 1973. Your 
-Advance Registration Card and tickets will be sent to 
-you on June 7, unless you request an easier mailing 
date. 








CONFLUENCE '73 


Confluence '73: spotlight on 18 challenging 
postgraduate courses — 11 of them never offered 
before by AMA. Spotlight on stimulating Joint 
Scientific Sessions offering a rare opportunity for 
physicians in different specialties to meet and 
exchange ideas on highly topical subjects — like 
“The Battered Child” and “Revascularization of 
the Ischemic Myocardium.” Spotlight on special 
demonstration exhibits including urology and 
cardiopulmonary resuscitation. 


Confluence '73: New York. June 23-27. 


General Registration 

O AMA members and their guests: no fee 
ü Non-member physicians: $25 

D Non-member medical students: $10 

o Guests of non-members: $5 


O Reservations for Scientific Awards Dinner 
Tuesday, June 26/Reception: 6:30 p.m./Dinner: 7:30 p.m. 
Tickets: $15 each, payable in advance 


My remittance of $ —is enclosed. 
(Make check payable to American Medical Association:) 


Check must accompany registration. 


In accordance with the AMA Bylaws, | hold active 
membership in the AMA, and | wish to vote in the 
Scientific Section | have checked: 


01 O Allergy 24 0 Neurology 


02 0 Anesthesiology 13:0 Obstetrics” 
26 O Cardiovascular Diseases -and Gynecology 
05 O Clinical Pharmacology. 14. Ophthalmology 
and Therapeutics ©. : 15 0 Orthopedic Surgery 
20 O Colon and Rectal Surgery. 10 © Otorhinolaryngology: 
03 O Dermatology 16-0 Pathology . 
04 O Diseases of the Chest 17.0 Pediatrics oe 
07 O Family and General 18 0 Physical Medicine 
Practice and Rehabilitation 
11 © Federal and Military 27 Œ Plastic and. 
Medicine Reconstructive Surgery 
06 O Gastroenterology 49 H Preventive Medicine 
08 O General Surgery 42 0) Psychiatry 
09 O Internal Medicine 21 0 Radiology 


25 (Neurological Surgery 22 G- Urology. S3 
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; a No, Name. Singles 


Doubles 
4 Abbey Victoria $16.00-18.00 $20.00 
2 Americana, Headquarters Hotel 20.00-37.00 30.00-47.00 
3 Barbizon-Plaza 21.50-26.50 27.00-33.00 
4 Barclay 32.00-38.00 40.00-46.00 
5 Berkshire 30.00 36.00 
6 Biltmore 20.00 26.00 
7 City Squire Motor Inn 24.00-36.00 30.00-42.00 
8 Commodore 17.00-29.00 24.00-30.00 
9 Holiday Inn 25.00-30.00 23.00-35.00 
10 Howard Johnson's 22.00-28.00 23.00-34.00 
11 Manger Windsor 21.00 26.00 
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> 20 St. Regis-Sheraton 28.00-32.00 
os 24 Summit 25.00 29:00 
22 Taft 22.00 23:00 
» 23 Waldorf-Astoria, Woman's Auxiliary 24.00-39.00 39:00-49.00 
24 Warwick 26.00-38.00 
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Suites 


$60.00 & up 
61.00-65.00 
50.00 & up 
55.00 & up 
65.00 
70.00-80.00. 
36.00-65.00 
70.00 & up 


32.00-59.00 
75.00-250.00 
85.00-95.00 
55.00-125.00 
110.00 
55.00-220.00 
55.00 & up 
65.00-125,00 
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|| Please return to: 

AMA Housing Bureau 
_ c/o New York City Convention and Visitors Bureau 
| 90 East 42nd Street/New York, New York 10017 


For Room Reservations 
| Please print or type 4 choices 


Ast 





4 2nd 





“ard 





Ath 





-Please enteri my- reservation at the above hotel/motel for 
Single Double Twin Suite 
DS o3 o$ o$ 


at fate requested is not available, next highest will be assigned. 
‘Rates subject to 7% New York State Tax. $1.00 per room per 
Tight New York City hotel occupancy tax. 


‘Do you desire an air-conditioned room? Yes 





No 


: ‘Please do not send your request directly to the hotel. It will 
ee delay your: confirmation. 








Room will be Gecupied by: 


Name 





(Please print or type) 


Street 








City/State/Zip 


Additional Occusants {list ages of children) 








Date. Arriving 


Departing 


am 
Hour pm 


Be sure to specify time of arrival as well as date. 
Changes in accommodations other than cancellations 
should be made directly with the assigned hotel. 
Confirmations will be mailed up to June 8. 































Nikolas A. Janovski, MD, Worcester, Mass 


A case of aplasia cutis congenita occurred. 
i: The area in the scalp was 2.5 x 3.5.cm in 
dimension and was over the vertex. The area 
rapidly ulcerated and was treated three days 
_ after birth with debridement and coverage 
with a silicone elastomer: membrane. Three 
weeks later the membrane was excised and 
-the area successfully grafted with split-thick- 
“ness skin. The defect involved the bone but 
not the underlying dura. Coverage of some 
-sort is a matter of high priority in case there 
“is a defect in the dura. 


Ae cutis congenita is consid- 
ered by some to be a gen- 
-odermatosis and by others' a reces- 
sively hereditary -ectodermal and 
mesodermal dysplasia. It is character- 
ized by a localized congenital absence 
of the integument and occasionally of 
deeper layers. It was first reported by 
Cordon in 1767 but the clinical aspects 
were first described by Campbell.’ 
This congenital defect evident in the 
ewborn is quite rare, and less than 
50 cases have been authenticated in 
the literature. 


Cause 


- The cause remains obscure. Various 
causes have been proposed in the 
ast: amnionitis, infection, and 
trauma amongst the earliest. Al- 
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Congenital Absence of Skin 


(Aplasia Cutis Congenita) 


Edmund J. Croce, MD; Ramesh Chandra Purohit, MD; 


port by Campbell? was in siblings, a 
geneticfactor was not suspected until 
recently. Since then, there have been 
a few other reports of familial cases: 
a mother and child, a mother and two 
childrea, a case in siblings, two cases 
in cousins, and a set of twin girls. The 
anomaly seems to be more common in 
girls, primogenitures, and premature 
neonates and is not infrequently as- 
sociated with other congenital de- 
fects. The bulk of evidence now points 
to a recessive genetic factor as 
pointed out by Farmer and Maxmen.’ 
The fact that deeper midline defects 
such as anencephaly are also more 
common in female neonates may be 
genetically related. 


Clinical Findings 


Clinically, the neonate presents one 
or more sharply circumscribed surface 
areas where skin has failed to de- 
velop. The defect is usually small and 
solitary, but extensive defects have 
been. reported, resulting in early 
death. Approximately 80% of these 
defects occur on the scalp, especially 
at the vertex, and the remaining 20% 
over'the lower and upper extremities 
in that order of frequency. In the 
scalp, these defects usually occur over 


the posterior fontanelle, astride the. 


midline. Observed at birth, they are 


sharply demarcated and appear to be- 
covered by a transparent membrane. 
After birth the very thin membrane 
is easily disrupted, resulting in hem-. 
orrhage that requires hemostatic. 


dressings. If the lesion is very small 
and superficial, the resulting ulcera- 
tion will heal with cicatrix or keloid 
formation. Although the defect most 
frequently involves only the epi- 
dermis and dermis, there may be an 
associated periosteal and osseous de- 
fect underlying the lesion. This is ex- 
tremely important, since in these 
cases the eschar, which subsequently 
forms, may involve the underlying 
avascular dura, either from infection 
or hemorrhage if overlying a dural 
sinus. Hence, it is of the utmost im- 
portance to take roentgenograms of 


the skull as soon as the condition is” 


recognized after delivery. An under- 
lying osseous defect may indicate a 
periosteal or even a dural defect: be- 
neath the eschar. Defects involving . 
the extremities are usually symmetri- 
cal and involve skin only asa rule. Oc- 
casionally, however, they involve the 


deeper structures and even the under- 


lying muscle. Other associated con- 
genital defects are not uncommon. 


Histology - 


The first attempt to analyze the 
histopathologic features of the lesion- 


was made by Gross et al‘ in an exten- 
sive review of the literature and a de- a 
tailed study of their own cases in- : 
1957. This histological study of the — 
skin bordering these lesions revealed 


a gradual transition from normal skin 
to a corium that was deficient in elas- 


tie fibers. In the intermediate zone, 


the dermal appendages are found to 
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Fig 1.—The eschar has been 
debrided and the defect covered 
temporarily with silicone elasto- 
mer membrane. 


Fig 2.—Two months after split- 
thickness skin graft. Note transi- 
tional bone sparsely covered with 








Fig 3.~Sections through margin of lesion 
showing parakeratosis and well developed 
dermal appendages (hematoxylin-eosin, 
original magnification x 100). 


be absent, rudimentary, or mal- 
formed, decreasing in numbers cen- 
tripetally more or less proportion- 
ately with the attenuation of elastic 
fibers. Centripetally also, the epi- 
dermis thins out to one or two rows of 
flattened epithelial cells. 


Since this report, other studies have 
confirmed these findings.’ That these 
deficiencies may be secondary to 
deeper deficiencies is not thereby ex- 
cluded, since these skin defects do not 
in themselves explain the not in- 
frequent concurrence of deeper de- 
fects in the periosteum and skull in 
the head, nor in the fascia and muscle 
in the extremities. Moreover, these 
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stunted hair. 
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Fig 4.—Section through middle portion of 
lesion showing absence of formed epidermis 
and marked fibrosis of dermis with absence 
of dermal appendages. Note vascular prolif- 
eration (hematoxylin-eosin, original magni- 
fication x 45). 


histological changes could well result 
from overstretching of an area of 
skin that had stopped growing and 
became attached to underlying struc- 
tures, which continue to grow, thus 
overstretching the elastic fibers as 
well as the vasculature and thereby 
explaining the atrophy af accessory 
skin appendages as well as thinning 
out of derma and epidermis. The ces- 
sation of development might conceiv- 
ably extend to the subcutaneous 
structure in some cases. 


Report of a Case 


A female infant, weighing 3.7 kg, was 
born at the Worcester (Mass} City Hospi- 








is; x ask Pig ii 


Fig 5.—There is absence of epidermis and 
moderate infiltration of dermis with im 
flammatory cells. Note presence of large fi- 
broblasts (hematoxylin-eosin, original mag- 
nification x 100). 


tal, Nov 6, 1971, to a white woman, 29 years 
old, now para 2, gravida 2, and white fa- 
ther, 28 years old. The pregnancy had been 
uneventful and the delivery was normal 
and at term. The first child had also been 
delivered normally and had no congenital 
defects. 

Examination at birth revealed this pa- 
tient to be normal in every respect, except 
for an area of skin defect across the vertex 
of the scalp measuring some 3% em in 
transverse and 2'2 cm in anterior-posterior 
diameter. Initially at birth, this area was 
covered by a glistening membrane, which 
appeared to be transparent and had 
sharply demarcated margins, but shortly 
after birth a hematoma developed beneath 
this and started to bleed. The area was 
covered with sterile oxidized regenerated 


Congenital Absence of Skin/Croce etal 733 









‘cellulose gauze and bleeding. stopped..On 
- the following day, the gauze was removed, 
~Yevealing an area of sharply demarcated 
superficial ulceration. The greater part. of 
this was very vascular, resembling fresh 
< granulation tissue, but there were small 
patches of dry, necrotic membrane inter- 
“spersed. Clinically, it was questionable 
whether these patches were exposed, 
avascular dura or periosteum. X-ray films 
of the skull showed mottled bone islands 
without confluence between the anterior 
and posterior fontanelles. Recognizing the 
necessity of early removal of the necrotic 
membrane to prevent infection, and the 
necessity cf covering brain tissue should 
the membrane prove to be dura, it was de- 
cided to cover the defect temporarily with 
a silicone elastomer membrane after de- 
bridement rather than risk a full-thickness 
-Sliding pedicle skin flap at this age. 

On Nov 9, 1971, the necrotic membrane, 
. which had become confluent and now cov- 
-ered the entire area, was removed with the 
patient under local anesthesia, uncovering 
a few sma! bone islands covered with peri- 
osteum, but for the most part dura, which 
appeared to be intact. The defect was 
. closed with a silicone elastomer membrane 
(Fig 1). In subsequent days, attempts were 
made to gradually excise the membrane 
and advance normal skin over the defect in 
4 manner analogous to the procedure de- 
scribed for closure of omphaloceles, but the 
kin margins were intimately attached to 
ie subjacent structures and could not be 
mobilized without considerable bleeding 
and a threat of infection. 
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On Nov 30, 1 


moved, the margins of the defect were ex- 


= this lesion in the scalp, the area most 
frequently involved. We believe that 





cised, and the defect covered with a split- — 


thickness skin graft from the left buttock, 
0.0016 inch in thickness. Subsequently, 
there was 100% healing of the graft and 
the patient was discharged (Fig 2). 

The histologic findings of the skin re- 
moved from the margins of the defect at 
the time of grafting is interesting. First 
and foremost, elastic tissue stains failed to 
reveal any elastic tissue fibers along the 
margins of the defect. While there were 
numerous dermal appendages in this skin 
margin, the hair shafts and sebaceous 
glands appeared to be atrophic. There 
were areas of increased vascularity and 
cellular infiltration suggestive of granula- 
tion tissue and by contrast there were 
many areas of relatively avascular and 
acellular collagen with small areas of ne- 
crosis scattered throughout the dermis. It 
seems quite obvious that some of the in- 
flammatory changes reflect the surgical 
trauma, the suturing of silicone elastomer 
membrane to the skin margins preceding 
the removal of this skin margin (Fig 3 
through 5). 


Comment 


We have presented another case of 
a relatively rare congenital defor- 
mity, aplasia cutis congenita. In the 
course of our presentation, we have 
emphasized the danger inherent in 
purely conservative management of 
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the clinical analysis of the depth of 


the defect is of major importance. 
The danger of conservative manage- 
ment in those cases associated with a 
deeper. defect involving periosteum 
and subsequently dura with the in- 
herent complications of meningitis or 
hemorrhage has not been sufficiently 
stressed in the previous r 

Foremost in the management, 
therefore, it seems necessary to de- 
termine the extent of the develop- 
ment of bone beneath the defect. In 
those cases associated with concomi- 
tant osseous defect, the debridement 
of eschar should be performed early 
and with caution to prevent infection 
and hemorrhage. Avascular dura can- 
not be left uncovered nor can it be ad- 
equately covered with split-thickness 
skin graft. Since a vascularized full- 
thickness skin pedicle graft requires a 
formidable operation in the immedi- 
ate neonatal period, a silicone elasto- 
mer membrane may be safely utilized 
to cover such an area temporarily 
without the danger of infection or ne- 
crosis of dura, to be followed in a sec- 
ond stage with a split-thickness skin 
graft. This may be replaced later if 
necessary with a pedicle graft ata- 
much later stage. 


4. Gross H, et al: Zur Kenntnis Der Apla- 


sia Cutis. Z Kinderheilkd 2:94-115, 1957. 


5. Rauschkolb RR, Enquez SI: ‘Aplasia 
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Technique 


_ Simplified Method of 
Needle-Holder Handling 


Yochanan Weiss, MD, Afula, Israel 


The author encourages the reader to try 
the technique of using the clamp-type needle 
hoider with finger rings in a fashion that 
minimizes shifting of the grip during release 
of the needle. He avoids inserting the fin- 
gers in the rings but opens and closes the 
clamp by the action of the thumb and thenar 
eminence. 


Grune is one of the commonest 
actions in surgery, and as such, it 
takes up a considerable amount of op- 
erating time. It is usually accom- 

plished with a curved needle held in a 

: “needle holder. 

. The Mathieu-type needle holder 

_ (Fig 1 left) has never been popular in 


= American practice and is being re- 


placed gradually in Europe by the 


af clamp-type needle holder (Fig 1 


right), The latter instrument has the 
advantages of less weight and bulk 





and easier maneuverability, but its 


manipulation i is less smooth than that 
of the Mathieu with its slipping rat- 
chet. 

The usual sequence in performing a 
suture with the clamp needle holder is 
as follows: the needle holder is passed 
to the surgeon by the scrub nurse, re- 


-= ceived in the hollow of the palm, and 


held chiefly by the shaft. After the 
needle has been passed through the 
tissue, me surgeon shifts his hand 





“Accepted for publication Nov 13, 1972. 

“the Department of Surgery, Central 
ital, Afula, Israel. 
Reprin requests to Department of Surgery, 





“Central Emek- Hospital, Afula, Israel (Dr. 


Weiss). 


Arch Surg/Vol 106, May 1973 





toward the handle, inserżs his thumb 
and ring finger in the eyes of the 
handle and opens the needle holder, 
releases the needle, and grasps it on 
the other side. The needle is read- 
justed in the jaws of the needle 
holder, the finger shifted once again 
onto the shaft, and the enzire cumber- 
some sequence repeated on the other 
side of the tissues being sutured. 
When delicate or friable tissues are 
handled in this way, the inevitable os- 


Fig 1.—Left, Mathieu needle holder; right, clamp-type needle holder. 














cillations of the needle holder may 
tear the tissues. 

For several years, the author has 
used a technique that simplifies su- 
turing by eliminating the sequence 
outlined above. Operating time is 
thereby reduced and gentle handling 
of tissues ensured. The technique e 
ploits the built-in elastiċi 
needle holder and the 
the human hand and fingers. 

The instrument is grasped 


Needle-Holder Handling/Weiss 735° : 
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Fig 2.—Correct method of grasping 
needle holder. Note position of fingers as 
described in text and accentuation of mid- 
palmar crease due to adduction of thenar 
and hypothenar eminences. s 


Fig 3.—Thumb and thenar eminence 
press downward on upper shaft; middle, 
ring, and little fingers exert counterpressure 
on lower shaft; ratchet of needle holder is 
forced open. 


Fig 4.—Needle holder is agened by ab- 
ducting thenar eminence. Noe Tettening 


out of mid-palmar crease. 


Fig 5.—Thumb presses on upper shaft to 
lock ratchet. Mid-palmar crease reappears, 
as thenar eminence is adducted. ` 


following manner (Fig 2): The upper 
eye-handle lies exactly on the meta- 
carpophalangeal joint of the thumb, 
the index finger is extended on the 
lower branch of the shaft, and the 
middle, ring, and little fingers en- 
circle the lower part of this branch 
and the lower eye-handle. The thenar 
and hypothenar eminences are in a 
position of slight adduction. The 
needle is inserted into the tissue. 
Then the thumb on one side and the 
middle, ring, and little fingers on the 
opposite side exert a slight pressure 
(Fig 3) in opposing directions, and the 
palm is extended (Fig 4) thus opening 
the jaws. Without changing the grip, 
the needle is grasped on the other 
side of the tissue and the needle 
holder is closed by the thumb pressing 
on the upper branch of the shaft (Fig 
5). Thus the movements are reduced 
to the necessary maneuvers of pass- 
ing the needle and grasping it again, 
without engendering any additional 
leverage on the needle and the tis- 
sues. The needle is now pulled out of 
the tissue, the needle holder turned 
around in the palm by a simple twist 
of the fingers (to bring the needle 
into proper position), and the se- 
quence repeated. 

The technique is mastered easily 
after a few trials and dry runs and 
smooth swift handling is rapidly 
achieved in the theater. It is partic- 
ularly useful in vascular surgery. 
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Vena Cava 


Umbrella Filter Insertion 
During Pulmonary Embolectomy 


Wilfred M. Huse, MD; R. Lynn Hilde, Jr., MD; Ellsworth E. Wareham, MD, Loma Linda, Calif 





yulmonary embolism is prevent- 
able by interruption of the infe- 
“rior vena cava. For some years this 
has been accomplished by ligation or 
plication of the inferior vena cava 
-through an abdominal retroperitoneal 
: approach. More recently the Mobin- 
‘Uddin inferior vena cava umbrella 
-filter has been developed’ with the ad- 
vantage that it can be placed with the 
“patient under local anesthesia in a 
relatively simple operation. 
<The umbrella filter has another sig- 
nificant advantage in the critically ill 
patient who has had a pulmonary em- 
boleetomy in that it may be easily in- 
sertéd through the right atrium into 
the inferior vena cava following the 
cardiopulmonary bypass with no ad- 
ditional dissection being required, 
thus obviating an additional abdomi- 
nal procedure and prolongation of the 
Sippation with its attendant morbid- 
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Technique for insertior of inferior vena 


cava umbrella filter 
pulmonary bypass. 


following cardio- 


Technique 


An abdominal x-ray film demonstrates 
the location of both kidney pelves at the 
completion of the pulmonary angiogram, 
or alternately 50 ml of a mixture of diatri- 
zoate meglumine and diatrizoate sodium 
(Renografin-76) injected :nto the oxygen- 
ator just prior to terminating cardio- 
pulmonary bypass will give a satisfactory 
pyelogram. The applicator with the capsule 
containing the folded umbrella is passed 
via the inferior vena caval cannula to 





about the level of the third lumbar ver- 
tebra. The correct position—below the leve 
of the lower renal pelvis—is confirmed by 
abdominal x-ray examination, then th 

ter is ejected and fixed in position, an 
applicator withdrawn. The cannula is then 
removed and the right atrium repaired in 
the usual manner. 


Comment 


The umbrella filter has been used 
in four patients following pulmonary 
embolectomy for massive pulmonary 
embolus. All three patients had pul- 
monary angiograms showing 75% to- 
90% occlusion of the pulmonary ar- 
terjes. ; 

One patient, a 77-year-old woman, 
had edema of the lower extremities in 
the early postoperative period con- 
trolled by elastic stockings and di- 
uretic therapy. Otherwise, there have 
been no complications: of either ‘the 
pulmonary embolectomy or the place- 
ment of the inferior vena: cava um- 
brella filter. 
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Special Comment 


W° must continue a critical re- 
examination of traditional 
treatment of any disease in the light 
‘of current understanding of its natu- 
ral history. Since the inclusion of a re- 
gional lymph node dissection in the 
treatment of melanoma without pal- 
pable regional nodes remains a point 
of debate, it is crucial that any at- 
tempt to answer this point be made in 
accordance with current concepts of 
‘melanoma histogenesis and patholog- 
ical characteristics. 

The excellent clinicopathological 
correlation between morphologic pre- 
‘sentation of the melanoma and pa- 
tient survival, and between depth of 
‘Invasion of the melanoma and sur- 
ival, demonstrated first by Clark’s 
group in Boston’ and confirmed by 
McGovern in Australia,’ cannot be ig- 
nored in evaluating efficacy of any 
‘therapeutic regimen (Table 1). Clark’s 
terminology is precise (Figure) and 
‘suggests. that usage of the word 
“level” instead of “stage” of invasion 
‘be adopted to avoid the ambiguity 
that arises with the usage of “stage,” 
as by MeNeer and Das Guptas,’ to de- 
fine clinical presentation (Figure). It 
is unfortunate that the studies by 
Clark et al and by McGovern did not 
further subdivide. and analyze their 
‘pathological categories by mode of 
surgical treatment. Such data dis- 
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crimination might reveal whether the 
absolute numerical differences noted 
in Table 1 between Clark et al and 
McGovern are due to genetic or radia- 
tion-exposure differences between 
Boston and Australian populations, or 
due to differences in the percentage 
of regional lymphadenectomies done 
by each group. 

Until more is known about the 
biologic behavior of the melanocyte, 
the surgeon must, as noted by Shah 
and Goldsmith,’ continue to base the 
prognosis and treatment of the indi- 
vidual patient on observational sta- 
tistics of a large number of patients 
previously treated for this disease. 
But whose statistics should be used as 
the basis for a surgical approach to 
the patient with stage I melanoma 
(no palpable regional nodes and no 
evidence of distant metastases)? 
Guiss and MacDonald’ reported 72% 
five-year survival for stage I mela- 
noma treated by wide local excision 
and regional lymphadenectomy, while 
Price and DuVal’ reported 43%. Guiss 
and MacDonald had no control group. 
Price and DuVal’s retrospective study 
had a “control” group of patients who 
had wide local excision alone with a 
22% five-year survival. These widely 
discrepant results most likely re- 
sulted from the comparison of small 
groups of patients, none of which 
was defined as to morphologic pre- 
sentation or depth of invasion of 
their melanoma. Both studies recom- 
mended elective (“prophylactic”) 
node dissection. The recent review by 
Goldsmith et al of the New York 
Memorial experience employed large 
groups of patients, but was retrospec- 


wide local excision plus I; 




































Surgical Treatment of Stage I Melanoma 


(Comment on Article by Conrad)* 


tive and, with the exception of the 
criteria necessary to identify the lee 
sions as melanoma, they too left their 
patient groups pathologically unde- 
fined. They found a 78% five-year sur- 
vival for stage I melanoma treated 
with wide local excision and regional 
lymphadenectomy vs a 68% five-year 
survival for wide local excision alone. 
They concluded by recommending 
elective node dissections. When Gold- 
smith’s group analyzed their data for 
recurrence instead of survival, their 
results more strongly favored elective 


node dissection, with 81% vs 48% of 
the regional lymphadenectomy pa ‘ a 


tients free of recurrence. 
Unfortunately, the most recent at- 
tempt, that by Conrad, to consider 
this question of elective node dis- 
section only further clouds the issue. 
Though the study contains. large 
groups, and discusses depth of inva- 
sion, it is retrospective and employs 
ambiguous terminology (“stage 2 dis- 
ease limited to the dermis”). Their 
“wide local excision plus lymphade- 
nectomy” group had a statistically. 
significant (P < .001) greater number 
of patients with invasion into the 
subcutaneous level, biasing the re- 
sults. and rendering their groups not 
comparable.. The study finally com- 
pares a five-year recurrence-free re- 


sult of 80% in clinical stage I (no pal- : : : 


pable nodes) for patients with wide 
local excision alone with 88% in. patho- 
logical. stage I (no histological tumor 
in specimen nodes) for patients with : 





tomy, and concludes tha 





< derived. from a “prophylactic node 
“dissection.” _ 


-Stage I Melanoma/Dellon & Ketcham _ S 



























Le > Morphological 
> Presentation 
Lentigo maligna 
Superficial spreading 
Level H 
Level tl 
“Level iV 
ode Level V 
| Nodwlasiielanoma 














* Sample contained just two patients. 


Mode of 
' Wide Excision 
Without 
See Node Dissection, 
~ Depth of Invasion % 


‘Analysis by treat- 
iioo ment alone 





* Data from Mehnert and Heard.* 


_ £ Sample contained just four patients. 


Table 1.—Clinical and Pathological Correlation of the Morphological 
Presentation. of the Melanoma With Patient Survival 


Clark's Series? 


5-yr. Survival, % 
McGoyern’s Series’ 





45 65 
38 56 
12 50* 


Therapy 


Wide Excision 
With 
Node Dissection, 
% 


Analysis by 
Pathological 
Character 
Alone, % 





¿t Mebnert'and Heard grouped these levels together. 


























Petersen et al Mehnert Clark et al? 
and Heard | and McGovern? 
Stage I Stage O Level I 
Stage II Stage I Level II 
~ - - Level III 
\ Stage HI Stage II Level IV 
- Subctitaneous T 7 H 
bayer Stage III Level V 
Classification of melanoma by depth of invasion. 
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We are aware of only one study 
that analyzed five-year surviyal in 
stage I melanoma, both by depth of 
invasion and mode of surgical ther- 
apy.” Mehnert and Heard’s analysis. 
of 140 patients (Table 2) shows that- 
survival data by depth of invasion 
alone are comparable to those ob- 
tained by Clark’s group (Table 1)... 
When analyzed by mode of therapy 
alone, Mehnert and Heard’s surviva 
data strongly favor the addition’ 
elective node dissection to the wide 
local excision and are comparable to 
those of the Memorial group. It 
should also be noted that within the 
limits of Mehnert and Heard’s study, 
the elective node dissection may be 
recommended for any depth of inva- 
sion extending from level II through 
and including level IV (they have in- 
sufficient data to extend this recom- 
mendation for level V). 

Before we can have confidence in 
the surgical treatment of the patient 
with stage I melanoma, we must have 
the results of a prospectively de 
signed study, in which patients a 
assigned randomly to two treatme 
groups, ie, wide excision. of thi 
mary site with and without elect 
lymph node dissection. The: grow 
must be comparable in the patient's 
morphologic presentation of his mela- 
noma and its depth of invasion as ás- 
sessed on the initial biopsy. Until the 
results of such a study are available, 
our working guidelines would be 
strengthened if the retrospective 
pathological studies further subdi- 
vided their groups into mode of surgi- 
cal treatment, and if the retro- 
spective surgical studies further sub- 
divided their groups into pathological 
categories with respect to depth of | 
invasion. e 
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Letters to the Editor 





Surgical Treatment 
of Stage | Melanoma 


To the Editor.-The commentary by 
Drs. Dellon and Ketcham concerning 
“Surgical Treatment of Melanoma” 
_ published in this issue of the AR- 
_ CHIVES (see page 738) reexamines the 
problem of the surgical approach to 
“resectable melanoma with reference 
_ to whether wide resection is suf- 
ficient or whether elective regional 
lymphadenectomy must also be ac- 
_ complished. We all agree with the in- 
` adequacies of retrospective studies, 
“which unfortunately are the basic 
material for most of the literature 
concerning this problem. The need for 
a large-scale prospective study has 
long been recognized, and I certainly 
are the onus of not initiating such a 
udy among the military as much as 
anyone. Such a series must be large 
enough to have statistically signifi- 
cant numbers of patients in each of 
‘the surgical categories after subdivid- 
Ing the categories by pathologic stage 
(the level or depth of infiltration) and 
by the clinical and pathologie status 
of the lymph nodes. Several hundred 
patients will be required to obtain 
Statistically adequate numbers in 
“each of the subcategorizations and 
only by a large-scale cooperative 
study involving many medical centers 
can sufficient. numbers of patients be 
-obtained to resolve this question 
¿within a reasonable number of years. 
I am disappointed that Drs. Dellon 
and Ketcham have overlooked a facet 
of our study that I thought was of 
“great importance. The clinicopath- 
ological correlation between depth of 
Invasion and survival is not a direct 
one. Our study showed conclusively 
that. depth of-invasion (pathological 
‘stage of disease) correlated. directly 
-with the presence or absence of me- 
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tastasis to the regional lymph nodes. 
It is the lymph node status that corre- 
lates directly with survival, not neces- 
sarily the pathologic staging per se. I 
feel that reliance upon pathologic 
stage alone, while ignoring the lymph 
node status, is the reason for many of 
the divergent survival statistics with 
which we are all familiar and which 
are reviewed nicely by Drs. Dellon 
and Ketcham. 

The last word has by no means 
been written on this subject. I agree 
that a prospective study involving 
many medical centers is necessary. 
One word of caution during the in- 
terim, however. Since it has not been 
shown conclusively that the addi- 
tional lymph node resection adds sub- 
stantially either to absolute survival 
or longevity, and since it is accom- 
panied by significant morbidity, I 
would personally veer toward the side 
of conservatism, ie, wide resection 
alone, until a prospective study shows 
conclusively that the lymph node re- 
section is indicated beyond question 
of a doubt. 

CoL FreD G. ConrabD, USAF, MC 
Dover, Del 


A Membrane Oxygenator for 
Ex Vivo Perfusion of 
Small Organs 


To the Editor.—Perfusion of small 
organs has been reported by several 
groups. If organ viability is to be 
maintained, oxygenation of the per- 
fusate is required. In order to perfuse 
ex vivo with a limited volume of per- 
fusate, 50 to 60 ml, at a flow rate of 40 
to 70 ml/min, the following oxygen- 
ator was modified from a model pre- 
viously reported from Peter Bent 
Brigham Hospital, Boston.’ This mod- 
ification includes decreasing- -the 
length of the membrane tube and 





thus decreasing the volume of the 
priming solution. The degree of oxy- 
genation is maintained despite the 
decrease in tube length by allowing 
the oxygen to flow about the entire 
diameter of the silastic membrane 
tube. 

The Apparatus.—A dimethy] silicone 
tubular membrane, 1,219 meters long 
and .013 em thick, is wrapped around 
a solid cylinder as a strut, with a net- 
like wall (Fig 1), thus allowing the 
maximum oxygen interface around 
the cireumference of the membrane 
(Fig 2). The oxygen flows into the 
center of the inner cylinder and is 
sealed on top except for the two input 
lines: the oxygen inflow and the per- 
fusate (Fig 2). The bottom end of the 
outer cylinder has a single opening 
which allows the egress of the 0,; and 
the tube carrying the oxygenated 
perfusate. 

Utilizing this system, 12 (20 to 25 
gm) monkey kidneys were. perfused 


Fig 1.~Top, Membrane oxygenator with 
inner cylinder in place. Note two inflow 
tubes for connection with oxygen and per- 
fusion system. Bottom, Inner cylinder is re 
moved to show relation with silicone rubber 
membrane tube. : ees 
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Outer — - Silicone Elastomer 
Cylinder Membrane Tubing 

Fig 2.—Membrane oxygenator illustrating 
telation between inner cylinder, silicone 
elastomer membrane tube, and outer cylin- 
der. Note that oxygen traverses circum- 
erence of membrane tube. 


with 60 ml of diluted phyothermic (10 
C) F(ab’), modified antibody solution 
ata flow rate of 60 to 70 ml/min for 
tes. The oxygen extraction 

dient of a perfused kidney in this 
system is over 500 mm Hg with the 
desired flow for our system. The ex- 
traction curves are similar to those 
previously reported.’ All the kidneys 
put out urine immediately and had 
minimal or no histologic evidence of 
acute tubular necrosis, while all 
unoxygenated ex vivo perfused kid- 
neys showed acute tubular necrosis.’ 
This method is simple, compact, 
easy to construct, and can be utilized 
for ex vivo perfusion treatment. of 
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small organs when one desires to 
keep the volume of the perfusate to 
a minimum while maintaining ade- 
quate oxygenation.” 
Muraz B. HaBaL, MD 
Indianapolis 
ALAN G. Birtcu, MD 
Springfield, Tl 
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Physiological Colostomy 


To the Editor.—The elemental diet, 
now finding widespread clinical use, 
was developed to reduce fecal volume 
from astronauts (“space diet”) on pro- 
longed voyages. A diverting colos- 
tomy is used to reduce exposure of an 
area of reconstruction or inflamma- 
tion or both to the fecal stream. We 
successfully treated a patient with re- 
fractory diverticulitis with use of an 
elemental diet over the eourse of a 
month, a “physiological colostomy,” 
as an alternative to surgery. 


Report of a Case 


A 54-year-old white man was seen with a 
four-week history of crampy pain in the 
lower part of the abdomen. This was asso- 
ciated with blood- and miucous-tinged 
diarrhea. There was no weight loss. He 
was allergic to tetracyclines. 

The patient had diffuse lower abdominal 
tenderness, maximum on the left, without 
evidence of peritonitis or intra-abdominal 
masses. He had a mild temperature eleva- 








tion, 37.3 C (oral). His hemogram showed a 
similar inflammatory response, with the 
leukocyte count 12,100/eu mm. Sig- 
moidoscopy disclosed diffuse rectal and” 
colonic edema without ulceration, blood, or 

mass lesion. Barium enema disclosed 

mucosal edema, spasm of the sigmoid co- 

lon, and the presence of diverticula. No fe- 

cal pathogens were found. The patient was- 
treated with ampicillin trihydrate (Poly- 
cillin) and the conventional “low-residue 
diet,” with an initially good response. 
However, his symptoms recurred on the 
seventh day while following this regimen, 
and persisted during the next two days. 
An elemental diet: (Vivonex) was. substi- 
tuted for the hospital diet; and no other 
oral intake permitted except for water and 
ampicillin. There was gradual improve- 
ment over the next six days, at which point 
he had only one bowel movement per day. 
Treatment with ampicillin was discontin- 
ued, and the patient’s subjective com- 
plaints continued to abate over the next 
two weeks. He was symptom free during _ 
the final (fourth) week of strict elemental 
dietary control, He has remained asympto- 
matie on a conventional low-residue d 
for the past year. : 



























Comment 


In summary, our patient had dive 
ticulitis without abscess formation. 
However, this was refractory to con- 
ventional nonsurgical therapy. Under 
consideration was performance of a 
diverting colostomy (to which thé 
patient also was refractory). An el 
mental diet for one month was u 
lized, which produces marked reduc- 
tion in the volume and bacterial 
content of the fecal stream. This 
achieved the closest equivalent of a 
physiological colostomy. The patient 
has remained symptom free on a con- 
ventional low-residue diet, and no 
surgical intervention is planned. 

GERALD Moss, PhD, MD 
Troy, NY 
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The Lymphatics in Cancer, ed 1. By CD 
Haagensen, MD, Carl R Feind; MD; Frederic P 
Herter, MD, Charles A Slanetz Jr, MD, Joseph A 
Weinberg, MD. Price, $30. Pp 583. WB Saunders 
Co, West Washington Sq, Philadelphia 19105, 
1972, 


This well-written book should be 
known to every surgeon who deals 
with cancer. The authors quote Lord 
Moynihan: “The surgery of malig- 
- nant disease is not the surgery of or- 
gans, it is the anatomy of the lym- 
phatic system.” Despite a better 
understanding of cellular growth and 
recognizable progress in irradiation 
: and chemotherapy, removal of neo- 
‘plasms by surgery is still the preva- 
lent treatment. Yet it is surprising 
how much cancer surgery is done with 
so little knowledge of anatomy. If 
earefully read, this book should cor- 
rect that deficiency to the benefit of 
the patient. 
` The first section concerns the his- 
ory and knowledge of lymphatics, 
eir anatomy, methods of study, and 
he spread of cancer within that sys- 
tem. Specifie parts are next consid- 
ered: the head and neck, the thorax 
and. its contents, the breast, the 
_ trunk, the extremities, and the large 
intestine. Instead of fatiguing the 
reader with a catalog of channels, the 
iuthors never divert from a clinical 
emphasis. They comment on the natu- 
ral history of malignant disease and 
ow lymphatic dissection can modify 
it. Statistics and references are per- 
tinent and plentiful; illustrations are 
excellent. Seldom does a reader find 
such worthwhile information so well 
-presented in a single place. 











R.M.G. 


Core Textbook of. Surgery. Edited by 
Richard H Egdahl, MD; John A Mannick, MD; 
Lester F Williams, Jr, MD. Price, hardcover, 
$13.50; softcover, $8.75: Pp 484, Grune & Stratton 
Ine, 111 Fifth Ave, New York: 10008, 1972. 


This surgical textbook is unique in 
four ways: It is designed to be read 
throughout by the new student of 
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surgery; it treats in a single, rather 
small volume all major surgical areas 
except otolaryngology, ophthalmic 
surgery, and neurosurgery; the 25 
contributors to its 23 chapters are all 
members of the Boston University 
School of Medicine faculty; it is di- 
rected not only to medical students 
and house officers, but also to nurses 
and allied health personnel. 

In addition to ruthless editing, 
brevity is accomplished by the chap- 
ter organization whereby large blocks 
of surgical knowledge are encom- 
passed under such headings as immu- 
nology, plastic surgery, tumors, urol- 
ogy, trauma and shock, and so forth. 
Readability is enhanced by the elimi- 
nation of anatomic diagrams, graphs, 
surgical technical drawings, and all 
but a few tables. 

Selected key references to the ap- 
propriate surgical literature ap- 
pended to each chapter provide a 
ready guide to further reading in 
greater depth. 

While the necessary terseness of 
the discussion of innumerable topics 
must be frustrating to many readers, 
a poten: thirst for further reading 
thus engendered may well be a valu- 
able by-product. 

This text sets for itself a very 
ambitious goa!: to provide for the 
new student in one readable book the 
core knewledge governing the whole 
range of patient care in surgery. The 
editors and contributors can be con- 
gratulated as having fulfilled this 
goal to a striking degree. 

CHILTON CRANE, MD 
Boston 


Symposium on Aesthetic Surgery of 
the Face, Eyelid and Breast. Edited by 
Frank W Masters, MD, John R Lewis Jr, MD. 
Price, $3850. Pp 222. CV Mosby Co, 11880 West- 
line Industrial Dr, St. Louis 68141, 1972. 


In November 1970, the Educational 
Foundation of the American. Society 
of Plastic and Reconstructive Sur- 
geons, in cooperation with the Amer- 


Robert M. Goldwyn, MD, Book Review Editor 


. 
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ican Society for Aesthetic Plastic 
Surgery, presented a symposium on 
aesthetic surgery of the face, eyelid, 
and breast. The proceedings. of this 
symposium have now been published. 
Special attention has been given to 
critical areas, pitfalls, and unneces- 
sary complications that a surgeon 
might encounter in these areas of 
aesthetic surgery. 

This volume is composed of con- 
tributions by 38 practicing plastic 
surgeons who are also noted teachers 
in the field. It has been edited to 
serve as a reference source for stan- 
dardized approaches to cosmetic sur- 
gery of the face, eyelid, and breast 
with emphasis placed not only on 
what to do and how to do it, but also 
on what not to do. 

There is a remarkably candid intro- 
ductory section on socioeconomic con- 
siderations of aesthetic surgery, some- 
thing rarely seen in print. This’ is 
followed by a brief but sound chapter 
on the psychological aspects of this 
type of surgery. While most of these 
aspects are familiar to the experi- 
enced surgeon, they should be of con- 
siderable value to the neophyte 
aesthetic surgeon. 

Stephenson’s chapter on the histor- 
ical background of facial, neck, and 
eyelid cosmetic surgery is well done. 
In subsequent sections, various com- 
plications are candidly diseussed. for 
face-lift procedures and for blepharo- 
plasties. apin se 

The historical resumé on mammo- 
plasty is written by the former editor 
of Plastic and Reconstructive Surgery 
and her experience is evident in her 
excellent research and bibliography. 
There: is a commendable. chapter on 
applied anatomy of the female breast 
with emphasis on radiographic diag- 
nosis, ie, mammography. The more 
standard techniques of reduction 
mammoplasty. (and variations on a 
theme for same) are clearly pre- 
sented, and the illustrations are gen- 


erally good. 
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both the inflatable prosthesis, 


There is a well written chapter en- 
titled “Psychology of the Flat- 


Chested Woman,” which precedes the - 


chapter on the management o 





as with the silicone elastomer gel 
mammary prosthesis, is evident. Sev- 
eral modifications of this latter type 
of implant are presented, but as Gur- 
_ din and Carlin state in the introduc- 
tion to this chapter, “Almost two 
decades and one hundred thousand 
implants later, the search for the per- 
fect alloplastic implant for breast 
auemcstation still goes on.’ 

Ross H. Muscrave, MD 

Pittsburgh 


Maladie de Dupuytren, ed 2. Edited by 
: Raoul Tubiana, MD, John T Hueston, MD. Price, 


Te Mok given. Pp 184. Expansion Scientifique Fran- 
‘çaise, 15 Rue St. Bendit, Paris 6e, 1972. 


This second edition of the mono- 
graph on Dupuytren contracture, con- 
sisting of a collection of papers by 
_ members of the Groupe d’Etude de La 
` Main (GEM), is considerably ex- 
panded. It contains approximately 
double the number of articles in the 
first edition and covers the subject 
very thoroughly with few omissions. 

This volume is entirely in French, 
with a complete English version to 
appear later, a significant improve- 
ment over the first edition where 
French and English versions were 
combined. 

The GEM under the leadership of 
its general secretary, Raoul Tubiana, 
together with John Hueston, has com- 
piled this volume of selected articles 
on Dupuytren contracture. Hand sur- 
geons from Europe, Australia, and 
the United States—all members of the 
GEM-—present a series of concise, 
well-illustrated exposés on the vari- 
ous aspects of this disease, specifi- 
cally and in sequence: anatomy, his- 
tology, cause, clinical aspects, surgical 
treatment, specific techniques, extra- 
palmar fibromatoses as knuckle pads, 
plantar fibromatoses, and Peyronie 
disease. 

A number of these articles have 
previously been published elsewhere. 

Tord Skoog and John Hueston, au- 
thors of well-known monographs on 
Dupuytren contracture, both contrib- 
uted to this collection. 

Gosset presents the hypothesis that 
the “nodular form” and the “band 
form” of Dupuytren contracture are 
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The question of the cause remains 
unanswered. That Dupuytren con- 
tracture is a hereditary condition that 
appears late in life but in which 
course and appearance can be modi- 
fied by extrinsic factors such as ep- 
ilepsy, alcoholism, pulmonary tu- 
berculosis, and immobilization of the 
hand is accepted. That work and re- 
peated trauma do not affect the con- 
dition is also firmly stated. 

Skoog reemphasizes the importance 
of recognizing the structure of the 
transverse fibers of the palmar fascia 
at the level of the distal palmar flex- 
ion crease. This structure, according 
to Skoog, is never involved by the 
pathological process of Dupuytren 
contracture and should be preserved 
in surgical dissections. 

There is emphasis on limited fas- 
ciectomy and the need for adapting 
the surgical approach to the individ- 
ual case. 

It seems appropriate to see a vol- 
ume on this enigmatic condition, 
which is named after the famous 
French surgeon, Baror. Guillaume 
Dupuytren, appear in French. 

For the nonFrancophile students 
and practitioners, the anticipated 
English edition will fazilitate the 
perusal of this fine monograph. 

ADRIAN F. Bom, MD 
Worcester, Mass 


Paediatric Orthopaedics and Fractures. 
WJW Sharrard, MDChM, FRCS. Price, $55. Pp 
1126. Blackwell Scientific Publicetions, 5 Alfred 
St, Oxford, England, 1971. 


There is a need today for a more 
detailed textbook of pediatric ortho- 
pedics for the resident and practicing 
orthopedic surgeon. The amount of 
pediatric orthopedic material avail- 
able for training purposes is so lim- 
ited that a resident may have re- 
stricted exposure to the field and need 
of an authoritative text to refer to 
during his orthopedic career. 

There are few orthopedic surgeons 
with an extensive expertise in pediat- 
ric orthopedics worth recerding. Fur- 
thermore, the task is undoubtedly an 
overwhelming and commendable one. 
Dr. Sharrard has attempted to an- 
swer the need in a large, expensive 


tensive, is incomplete and does not in- 








text, His mpiga and À hagati 


are all excellent. The text is very 
readable. His bibliography, while ex- 
























clude some classic . 
ences: His chapters are areaorientad 
or disease-oriented and not “prob- 
lem”-oriented. He gives many recom- 
mendations for therapy but no statis« 
ties to support them. 

The uninitiated will reac certain 
sections and regard them as the gos- 
pel, not recognizing the omissions or _ 
even the lack of emphasis of certain 
well-known principles. 

The orthopedic surgeon does have 
something to offer the child with 
Apert syndrome and congenital ra- 
dio-ulnar synostosis. All the details 
of the examination of the newborn 
should be emphasized as well as the 
common problems seen in the new- 
born. The physical examination of the 
child should be more complete includ- 
ing examination of gait. Net all the 
classic signs of congenital dislocation | 
of the hip are recorded. Salter’s — 
studies regarding the cause of this 
condition merit recording. The natu- 
ral history of congenital coxa vara 
should be described in roentge 
ograms and not by one view at the 
end of the process. There are con: 
servative measures of value in pre- 
venting increasing deformity in this 
entity. One needs to be cautious about 
closing the proximal femoral capital 
epiphysis at a skeletal age of 10 or 11. 

The classic sign of hyperextension 
is not described in the section on 
slipped capital femoral epiphysis nor. 
is knee pain emphasized as a symp- 
tom. The Southwick osteotomy is not 
described as an extra-articular proce- 
dure. 

The repair of recurrent dislocation 
of the patella in the child refers only 
to procedures that are now used in- 
frequently. That of Green is not de- 
scribed. Genu reeurvatum does re- 
quire treatment in the infant and can 
respond to conservative treatment. 
The need for lengthening of the 
quadriceps under the age of 1 would 
be most unusual. 

The importance of long-term pro- 
tection after soft tissue surgery in 
children—to prevent recurrence—is 
not emphasized, ie, torticellis, club 
foot, ete. One would hesitate to 
lengthen a congenitally short heel 
cord in an infant. 

It should be emphasized that 
growth often does not resume after 
epiphyseal stapling. This procedure’ __ 
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should not ordinarily be done at the 
skeletal age of 8 nor can one expect 
stapling at 14 to correct genu valgum. 

I am disappointed that the author 
finds it difficult to keep a club foot 
east on. Furthermore, I doubt if “shoe 
splints” can maintain a club foot cor- 
rection. In my experience, it is un- 
usual to require surgery in a club foot 
at 2 to 4 months of age. There are 
some conservative measures—albeit 
difficult—of value in arthrogryposis. 
Surgery is not always indicated in 
quadriceps contractures of children 
without a neurological reason. 

Surgery for polio less than two 
years after onset is unusual in our ex- 
perience because of the gradual re- 
covery during this interval. Progres- 
sive calcaneus might be an exception 
to this rule. I cannot understand why 
< tendon to bone healing requires less 
time in the upper than in the lower 
extremity. 

The chapter on cerebral palsy does 
not emphasize the poor results and 
high incidence of recurrence after 
soft tissue surgery without adequate 
postoperative protection. The flexor 
carpi ulnaris transplant described is 
that of Green who should be given ap- 
propriate credit. 

The management of the lower ex- 
tremity in children with myelodys- 
plasia does require adequate night 
~ support to prevent deformity and to 
maintain any correction obtained by 
surgery. Casts can be made to help in 
this regard. They need not routinely 
cause pressure sores. It is unusual to 
see a spontaneous regression of eo- 
sinographic granuloma. Treatment is 


ordinarily indicated. The dramatic 


skin lesion of Letterer-Siewe disease 
should be included in the description 
of this disease. 

The association of Gaucher disease 
with aseptic necrosis should be men- 
tioned. The techniques of diagnosis in 
sickle cell disease, ie, hemoglobin elec- 
trophoresis, should be recorded. 

Only tiny unicameral bone cysts 
disappear after fracture. Active and 
nonactive bone cysts should be differ- 
entiated. The results of treatment are 
different in these two types. 

Needle aspiration of the spine with 
x-ray control as described by Ottlen- 
ghi is a valuable technique to be used 
in the diagnosis and treatment of os- 
teomyelitis of the spine and disk 
space infection. It should be empha- 
sized that a septic hip in a child is a 
surgical emergency. While aspiration 
is important in achieving the diag- 
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nosis, inctsion and drainage are the 
treatment of choice as soon as it is 
safe for the patient. Numerous re- 
peated aspirations of peripheral sep- 
tie joints are not the treatment of 
choice. Clots of fibrin often contain- 
ing bacteria cannot be removed this 
way. 

Osteomyelitis can often be diag- 
nosed by needle aspiration and the or- 
ganism and its sensitivities identified 
long before there is x-ray evidence of 
this disease. In such circumstances, 
surgical drainage may never be nec- 
essary. 

Pauciarticular arthritis is more 
common than Still disease in children. 
It should be described. 

There are orthopedic measures of 
value in preventing deformity in der- 
matomyositis. Brachial palsy needs 
early treatment to prevent defor- 
mity—not. rigid fixation but position- 
ing and exercise—beginning even on 
the day of birth. 

Skeleta! traction for supracondylar 
fractures of the humerus—especially 
if there is undue swelling and vascu- 
lar impaiment—is a well-accepted 
treatment for this injury in this coun- 
try. 

Few fractures of both bones of the 
forearm need an open reduction in 
the child. The work of Evans should 
be cited regarding the importance of 
identifying the rotational deformity 
to achieve reduction. 

I hope these comments will be ac- 
cepted as being constructive, for this 
text has the makings of a much 
needed reference volume in pediatric 
orthopedies. I look forward to a re- 
vised edition soon. 

Henry H. Banks, MD 
Boston 


The Lymphatics: Diseases, Lymphog- 
raphy and Surgery. By John B Kinmonth, 
MB, MS, FRES. Price, £12.50, Pp 420. Edward 
Arnold Publishers Ltd, 25 Hill St, London, 1972. 


“If you have the good fortune to 
command a large clinic, remember 
that one ef your chief duties is the 
tabulation and analysis of carefully 
recorded experiences.” Professor Kin- 
month very appropriately quotes 
these words of Osler in the “Introduc- 
tion” to his book. When the mantle of 
duty falls-on the shoulders of a man 
of talent, foresight, and infinite per- 
sistence, ane sees spectacular results. 
This volume is a culmination of 25 
years of special interest in the third, 
and too often neglected, member of 
the triad of peripheral vessels. Kin- 





month’s breakthrough came early 
when, seeing the urgent need for a 
new method of studying the lymphat- 
ies, he developed modern lymphog- 
raphy. He saw that the National 
Health Service, which took the pound- 
sign out of case referrals, would ‘per- 
mit the concentration of numbers of 
patients with a relatively rare group 
of diseases in the hands of a few. He 
thus writes with modesty and humor 
from an experience of 2000 cages of 
lymphatic diseases. In the United 
States where, unlike Britain, finan- 
cial factors exert a somewhat inhib- 
itory influence on wide case referrals, 
no comparable clinic exists. The Na- 
tional Health Service channels, how- 
ever, by no means restrict referrals to 
a single clinic. In London, for ex- 
ample, which one might consider Kin- 
month’s preserve, Thompson at. the 
Middlesex Hospital has been able to 
study two dozen patients with chronic 
lower extremity lymphedema in a 
few years, And from them he has de- 
veloped his buried dermis flap oper- 
ation, recognized now to be the most 
successful for all but the most ad- 
vanced stages of the disease. 

The book is a scintillating mosaic of 
practical instruction in all surgical 
and lymphographic techniques, obser- 
vations on lymphatic physiology that 
are models of how surgeons should 
eapitalize on their unique opportu- 
nities for observation of human phys- 
iology, historical scholarship, and 
indefatigable codification of the 
lymphatic diseases. Since many of 
them are congenital, their association 
with other anomalies introduces 
many tantalizing terms unfamiliar to 
surgeons: the Dredge syndrome, the 
Klippel syndrome, Maffucci syn- 
drome, Martorell tumorigenic lymph- 
edema, Nonne disease, Sturge-Weber 
syndrome, and others. 

In addition to its assured position 
as a classic on the subject of the rare 
lymphatic diseases, the book enters 
more mundane surgical areas in its 
handling of postmastectomy lymph- 
edema and in its chapters “Lym- 
phography of Lymph Node Disease 
Including Metastases and Lympho- 
ma” and, by J. M. Edwards, “En- 
dolymphatie Radiotherapy.” 

Those who have followed Kin- 
month’s original publications over the 
years have long hoped for this vol- 
ume. It has exceeded their optimistic 
expectations. 

RICHARD Warren, MD 
Boston 
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when restful sleep is indicated 


One 30-mg tapsule h.s.—usual adult dosage 

(15 mg may suffice in some patients). 

One 15-mg capsule h.s. initial dosage for elderly or 
debilitated patients. 


Dalmane (flurazepam HCl) when 
the etiology of insomnia 
indicates the need for sleep 
medication 


C Consistently effective in 
2 helping patients get to 
_ sleep, stay asleep, sleep 
longer 


CO High level of patient 
acceptance 


Dalmane is generally well tolerated. Only mild and relatively 
infrequent side effects have been reported clinically; in 
general, morning “hang-over” has been relatively infrequent. 
Dizziness, drowsiness, lightheadedness and the like have 
been the side effects noted most often, particularly in the 
elderly and debilitated. (An initial dose of Dalmane 15 mg 


should be prescribed for these patients.) 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc. 
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Before prescribing Dalmane (fturazepam HCI), 
please consult Complete Product informa- 
tion, a summary of which follows: 


Indications: Effective in all types of insomma 
characterized by difficulty in falling asleep. 
frequent nocturnal awakenings and/or early 
morning awakening; in patients with recurring 
insomnia or poor sleeping habits; andin acute 
or chronic medical situations requiring restful 
sleep. Since insomnia is often transient and 
intermittent, prolonged administration is gen- 
erally not necessary or recommended. 


Contraindications: Known hypersensitivity to 
flurazepam HC! 


Warnings: Caution patients about possible 
combined effects with alcohol and other CNS 
depressants. Caution against hazardous occu- 
pations requiring complete mental alertness 
(e.g., operating machinery, driving). Use in 
women who are or may become pregnant only 
when potential benefits have been weighed 
against possible hazards. Not recommended 
for use in persons under 15 years of age 
Though physical and psychological cepend- 
ence have not been reported on recam- 
mended doses. use caution in administering 
to addiction-prone individuals or those who 
might increase dosage 


Precautions: in elderly and debilitated. initial 
dosage should be limited to 15 mg te preclude 
oversedation, dizziness and/or ataxia, If come 
bined with other drugs having hypnctic or 
CNS-depressant effects, consider potential 
additive effects. Employ usual precautions in 
patients who are severely depressec:, or with 
latent depression or suicidal tendenciés. 
Periodic blood counts and liver and xidney 
function tests are advised during repeated 
therapy. Observe usual precautions impres- 
ence of impaired renal or hepatic function 


Adverse Reactions: Dizziness, drowsiness, 
lightheadedness, staggering, ataxia and falling 
have occurred, particularly in elderly ar debili- 
tated patients. Severe sedation, lethargy, dis- 
orientation and coma, probably indicative of 
drug intolerance or overdosage. have been 
reported. Also reported were headache, heart- 
burn, upset stomach, nausea. vomiting. 
diarrhea, constipation, Gi pain, ne usness, 
talkativeness. apprehension. irritabdity, weak- 
ness. palpitations. chest pains, body and 

joint pains and GU complaints. There have 
also been rare occurrences of sweating. 
flushes, difficulty in focusing. blurred vision, 
burning eyes. faintness. hypotension. short- 
ness of breath, pruritus. skin rash, dry mouth, 
bitter taste, excessive salivation, anorexia. 
euphoria, depression, slurred speech, con- 
fusion, restlessness, hallucinations. and 
elevated SGOT. SGPT, total and direct bili- 
rubins and alkaline phosphatase Paradoxical 
reactions, e.g.. excitement, stimulation and 
hyperactivity, have also been reported in 

rare instances. 


Dosage: individualize for maximum bene- 

ficial effect. Adults: 30 mg usual dosage: 15 mg 
may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until response 
is determined. 


Supplied: Capsules containing 18 mg or 
30 mg flurazepam HCl. 
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You expect your preoperative patient to be somewhat anxious 
and apprehensive about the scheduled surgery. But in some cases, 
psychic tension reaches undesirable levels 
as the time for the procedure approaches. 

In such situations, 10 mg Injectable 
Valium’ (diazepam), administered I.M. an 
hour or two before the operation, can lessen 
the undue anxiety and tension associated 
with strange surroundings and disturbing 
procedures. The calming effect is generally 
prompt and pronounced. What’s more, 
































Valium (diazepam) can markedly reduce the 
patient’s recall of preoperative procedures. 
Injectable Valium seldom significantly 
alters vital signs. Nevertheless, there have been 
infrequent reports of hypotension and rare 
reports of apnea and cardiac arrest, usually 
following I.V. administration, especially in 
elderly or very ill patients. ~ i 
and those with limited 
pulmonary reserve. 
Resuscitative facilities 
should be available. 





When given in conjunction with narcotic 
duction of narcotic dosage should be considered.’ 
(See prescribing information. 
Do not mix or dilute Injectable Valium 
with other drugs, solutions or fluids. 

The 10-mg disposable syringe is especially 
useful in this respect, since it provides 

a convenient method of using Valium and 
at the same time helps assure 

aseptic handling. 


able Valium (diazepam) 
can ease the way 


Before prescribing, please consult complete product information, 
a summary of which appears on the following page. N 





Before prescribing, please con- 
sult complete product information, 
a summary of which follows: 

Indications: Tension and anx- 
iety states, somatic complaints 
which are concomitants of emo- 
tional factors; psychoneurotic states 
manifested by tension, anxiety, ap- 
prehension, fatigue, depressive 
symptoms or agitation; symptomatic 
relief of acute agitation, tremor, de- 


_.. Jirtum tremens and hallucinosis due 


to acute alcohol withdrawal; adjunc- 


tively in: relief of skeletal muscle 


spasm due to reflex spasm to local 
pathology; spasticity caused by up- 
per motor neuron disorders; atheto- 


= sis; stiffman syndrome; tetanus; 


status epilepticus and severe recur- 
rent seizures; anxiety prior to gas- 
troscopy, esophagoscopy, and surgi- 
cal procedures; cardioversion (I.V.). 
Contraindicated: In infants; in 

patients with known hypersensitivity 
to the drug; in acute narrow angle 
glaucoma; may be used in patients 
with open angle glaucoma receiving 
appropriate therapy. 

Warnings: Inject I.V slowly, 


_-dtrectly into vein; take at least one 


minute for each 5 mg (I ml) given. 


-o Donot mix or dilute with other solu- 


~~ tions or drugs. Do not add to I.V. 
_ fluids. Rare reports of apnea or car- 
diac arrest noted, usually following 


_ LV. administration, especially in 
elderly or very ill and those with 


limited pulmonary reserve; dura- 
tion is brief; resuscitative facilities 
should be available. Not recom- 


__. mended as sole treatment for psy- 
_ chotic or severely depressed patients. 
_ Should not be administered to pa- 


tients in shock, coma, acute alcoholic 


-= intoxication with depression of vital 


signs. Caution against hazardous 

occupations requiring complete 
~-mental] alertness. Advise against 

-. simultaneous ingestion of alcohol 
< and other CNS depressants. With- 

drawal symptoms (similar to those 


with barbiturates and alcohol) have 


occurre4 following abrupt discon- 


may diminish recall | 


Injectable Valium diazepam) 


ready-to-use 2-ml Tel-E-Ject disposab 






le syringes) 
10-ml vials 


5 mg/ml 


2-ml ampuls 


tinuance (convulsions, tremor, ab- 
dominal and muscle cramps, vomit- 
ing and sweating). Keep addiction- 
prone individuals under careful 
surveillance because of their pre- 
disposition to habituation and de- 
pendence. In pregnancy, lacation or 
women of childbearing age, weigh 

otential benefit against possible 
hazard to mother and child. 

Precautions: If combined with 
other psychotropics or anticonvul- 
sants, carefully consider individual 
pharmacologic effects—particularly 
with known compounds which may 
potentiate action of Valium 
(diazepam), such as phenothiazines, 
narcotics, barbiturates, MAO in- 
hibitors and other antidepressants. 
Usual precautions indicated in pa- 
tients severely depressed, or with 
latent depression, or with suicidal 
tendencies. Observe usual precau- 
tions in impaired renal or hepatic 
function. Not recommended for 
bronchoscopy, laryngoscopy, obstet- 
rical use, or in diagnostic pro- 
cedures other than gastroscopy 
and esophagoscopy. Laryngospasm 
and increased cough reflex are pos- 
sible during gastroscopy; necessary 
countermeasures should be avail- 
able. Hypotension or muscular 
weakness possible, particularly when 
used with narcotics, barbiturates or 
alcohol. Since effect with narcotics 
may be additive, appropriate reduc- 
tion in narcotic dosage is possible. 
Use lower doses (2 to 5 mg) for el- 
derly and debilitated. Safety and effi- 
cacy in children under 12 not 
established. 

Side Effects: Drowsiness, fa- 
tigue, ataxia, confusion, depression, 
constipation, dysarthria, diplopia, 
headache, hypoactivity, hiccups, 
hypotension, incontinence, jaundice, 
nausea, changes in libido, changes 
in salivation, phlebitis at injection 
site, urinary retention, skin rash, 
syncope, slurred speech, urticaria, 


tremor, vertigo, blurred vision. Para- 


doxical reactions such as acute hy- 


perexcited states, anxiety, hallucina- 
tions, increased muscle spasticity, 
insomnia, rage, sleep disturbances 
and stimulation have been reported; 
should these occur, use of the drug 
should be discontinued. Isclated re- 
ports of neutropenia, jaundice; pe- 
riodic blood counts and liver func- 
tion tests advisable during long-term 
therapy. Minor EEG changes, usu- ` 
ally low-voltage fast activity, of no 
known significance. 

Dosage: Usual initial adult dose 
is 2 to 10 mg I.M. or LV, depending 
on indication for use. Lower doses 
(usually 2 to 5 mg) with slow dosage 
increase for elderly or debilitated 
patients and when sedative drugs. 


are added. (See Precautions and Ad- = 


verse Reactions.) In gastroscopy and > 
esophagoscopy, 5 to 10 mg, IM. or 
I.V., 30 min. prior to procedure. As 
preoperative medication, 10 mg, 
I.M., 1 to 2 hours before surgery. In 
cardioversion, 5 to 15 mg, I.V. within 
5 to 10 min. prior to procedure. Give 
ILV. injections slowly; take at least 1 
minute for each 5 mg (1 ml). 

In acute conditions injection 
may be repeated within 1 hour, al- 
though interval of 3 to 4 hours is 
usually satisfactory; not more than 
30 mg should be given within 8-hour 
period. Once acute symptomatology 
has been properly controlled with 
injectable form, patient may be 
placed on oral form if further treat- 
ment is required. ~ A $ 

Supplied: Valium® (diazepam) _ 
Ampuls, 2 ml, boxes of 10; Vials, 
10 ml, boxes of 1; Tel-E-Ject® 
(disposable syringes), 2 ml, boxes of 
10, Each ml contains 5 mg diazepam 
compounded with 40% propylene 
glycol, 10% ethyl alcohol, 5% sodium 
benzoate and benzoic acid as 
buffers, and 1.5% benzyl alcohol as 
preservative. 


Roche Laboratories 
Division of Hoffmann-La Roche inc: 
Nutley. N.J. 07710 : 
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The once-a-day intravenous antiiielic 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subsequent — 
daily dosage is 100 to 200 mg. depending upon the severity of inféction, 
with 200 mg. administered in one or two infusions. -s< 
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Effective in a wide range of 
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prostatitis, cellulitis, abscesses, 
and wounds 


WHEN CAUSED BY SUSCEPTIBLE* STRAINS OF THESE ORGANISMS 
Klebsiella pneumoniae, Enterobacter aerogenes, Escherichia coli, Bacteroides 


*Many strains of bacteria have been shown to be resistant to tetracyclines. These include strains of 
streptococci, pneumococci, and many gram-negative organisms. Therefore, culture and sensitivity testing 
are advisable to determine the susceptibility of the infecting organism to doxycycline. 
tRespiratory and urinary infections. 


2. 

_Studies to date have indicated that 
Vibramycin at the usual recommended 
doses does not lead to excessive 
accumulation of the antibiotic in patients 
with renal impairment 


3. 
The therapeutic antibacterial serum 
activity will usually persist for 24 hours 
following recommended dosage 


See Brief Summary on following 
page for information on side effects, 
osage and contraindications. 
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A semi-synthetic tetracycline 


(doxycycline hyclate 


for injection) 


Vials containing doxycycline hyclate equivalent 

to 100 mg. doxycycline with 480 mg. ascorbic acid, 

and 200 mg. doxycycline with 960 mg. ascorbic acid 
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The once-a-day intravenous antibiotic 


The usual adult dosage of Vibramycin I.V. is 200 mg. on the first day 
of treatment administered in one or two infusions. Subsequent 
daily dosage is 100 to 200 mg. depending upon the severity of infection, 
with 200 mg. administered in one or two infusions. 


Vibramycin® Hyclate (doxycycline hyclate) and 

Vibramycin® Hyclate I.V. (doxycycline hyclate for injection) 

BRIEF SUMMARY 

Contraindicated: In persons hypersensitive to any of the tetracy- 
clines. 

Warnings: Use of tetracyclines during the last half of pregnancy, in- 
fancy and childhood to the age of 8 years may cause permanent 
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long-term use of the tetracyclines but has been observed following 
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ported. Thus, tetracyclines should not be used in this age group un- 
less other drugs are not likely to be effective or are contraindicated. 
Individuals receiving tetracycline antibiotics should be advised that 

direct sunlight or ultraviolet light can cause photosensitivity reac- 
tions. If these reactions (exaggerated sunburn) occur, discontinue 

therapy. Doxycycline forms a stable calcium complex in any bone- 
forming tissue. Fibula growth has been decreased in prematures 

given oral tetracyclines 25 mg./kg. q. 6 h., but this reaction was re- 
versible when the drug was discontinued. 

The antianabolic action of the tetracyclines may cause an in- 
crease in BUN. Studies to date indicate that this does not occur 
to a significant degree with the use of Vibramycin in patients with 
impaired renal function. 

Vibramycin Intravenous has not been studied in pregnant pa- 
tients. It should not be used in pregnant women unless, in the judg- 
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Animal studies indicate that tetracyclines cross the placenta, are 
found in fetal tissues and can have toxic effects on the developing 
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treated early in pregnancy. 

The use of Vibramycin Intravenous in children under 8 years is 
not recommended because safe conditions for its use have not 
been established. 

Tetracyclines are present in the milk of lactating women who are 
taking a drug in this class. 

Precautions: Overgrowth of nonsusceptible organisms may occur, 
including fungi. If such superinfections are encountered, discon- 
tinue Vibramycin and institute appropriate therapy. 

In venereal disease when coexistent syphilis is suspected, a dark- 
field examination should be done before initiating therapy. Conduct 
monthly serological tests for at least 4 months. 

Because tetracyclines depress plasma prothrombin activity, pa- 
tients on anticoagulant therapy may require downward adjustment 
of their anticoagulant dosage. 

In long-term therapy, conduct periodic laboratory evaluation of 
organ systems, including hematopoietic, renal and hepatic. 

Treat all Group A beta-hemolytic streptococcal infections for at 
least 10 days. 

Avoid giving doxycycline with penicillin because of possible inter- 
ference with penicillin activity. 

Antacids containing aluminum, calcium, or magnesium impair 
absorption and should not be given concomitantly to patients taking 
oral Vibramycin. 

Adverse Reactions: Anorexia, nausea, vomiting, diarrhea, glossitis, 


dysphagia, enterocolitis, inflammatory lesions (with monilial over- 
growth) in the anogenital region, maculopapular and erythematous 

rashes, exfoliative dermatitis, photosensitivity, urticaria, angio- 
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exacerbation of systemic lupus erythematosus, hemolytic anemla, 
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ported. Prolonged administration of tetracyclines may produce 

brown-black microscopic discoloration of thyroid glands. No ab- 
normalities of thyroid function studies are known to occur. Bulging 

fontanels have been reported in young infants on therapeutic dos- 
age but disappeared when the drug was discontinued. A dose- 
related rise in BUN has been reported. 
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age insert for recommended dosage schedules for adults and 

children. 

Intravenous Dosage and Administration: Note: Rapid administration 

is to be avoided. Parenteral therapy is indicated only when oral 
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of time, thrombophlebitis may result. 

The usual dosage and frequency of administration of Vibramycin 
I.V. (100-200 mg./day) differs from that of the other tetracyclines 
(1-2 Gm./day). Exceeding the recommended dosage may result in 
an increased incidence of side effects. 

Studies to date have indicated that Vibramycin, at the usual rec- 
ommended doses, does not lead to excessive accumulation of the 
antibiotic in patients with renal impairment. 

Intravenous Adult Dosage: The usual dosage of Vibramycin I.V. is 
200 mg. on the first day of treatment administered in one or two in- e 
fusions. Subsequent daily dosage is 100 to 200 mg. depending on 
the severity of infection, with 200 mg. administered in one or two 
infusions. 

In the treatment of primary and secondary syphilis, the recom- 
mended dosage is 300 mg. daily for at least 10 days. 

Intravenous Children’s Dosage: The recommended dosage schedule 
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on the first day of treatment, administered in one or two infusions. 
Subsequent daily dosage is 1 to 2 mg./Ib. of body weight given as 
one or two infusions, depending on the severity of the infection. For 
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“Warning” Section for Usage in Children.) 

General: The duration of infusion may vary with the dose (100 to 
200 mg. per day), but is usually one to four hours. A recommended 
minimum infusion time for 100 mg. of a 0.5 mg./ml. solution is one 
hour. Desired concentrations of the final solution should be 0.2 
mg./ml. to 0.5 mg./ml. Concentrations below 0.1 mg./ml. or above 
1.0 mg./ml. are not recommended. Therapy should be continued for 
at least 24-48 hours after symptoms and fever have subsided. The 
therapeutic antibacterial serum activity will usually persist for 24 
hours following recommended dosage. 

Intravenous solutions should not be injected intramuscularly nor 
subcutaneously, Caution should be taken to avoid the inadvertent 
introduction of the intravenous solution into the adjacent soft tissue. 

More detailed professional information available on request. 
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“Description: Keflin® (sodium cephalothin, 
Lilly) is a semisynthetic cephalosporin 
antibiotic for parenteral use. It is the so- 
dium salt of 7-(thiophene-2-acetamido) 
cephalosporanic acid. The sodium content 
is 55 mg. per Gm. of cephalothin. 


Actions: Microbiology—The bactericidal ac- 
tian of cephalothin results from inhibition 
of cell-wall synthesis. In-vitro and in-vivo 
activity has been demonstrated against 
strains. of the following micro-organisms: 
Staphylococcus aureus (penicillin-sen- 
sitive and penicillinase-producing) 
Beta-hemolytic and other streptococci 
(many strains of enterococci, e.g., 
Streptococcus faecalis, are relatively 
resistant) . 
Pneumococci 
Clostridia 
Hemophilus influenzae 
Neisseria gonorrhoeae 
Escherichia coli and other coliform bac- 
teria 
Klebsiella-Enterobacter sp. 
Proteus 
Salmonella sp. 
Shigella sp. 


Indications: Keflin is indicated in the treat- 
ment of serious infections of the respira- 
tory tract, genito-urinary tract, soft tissue 
and skin, gastro-intestinal tract, bones 
and joints, bloodstream, and cardiovascu- 
lar system due to susceptible organisms. 
Also, it has been effective in cases of peri- 
tonitis, septic abortion, and staphylococcal 
and pneumococcal meningitis. Effective- 
ness has not been established in other 
types of meningeal infection. 
Appropriate culture and susceptibility 
studies should be performed to determine 
susceptibility of the causative organism to 
Keflin. 
Contraindication: Keflin is contraindicated 
in persons who have shown hypersensitiv- 
ity to cephalosporin antibiotics. 


Warnings: IN PENICILLIN-SENSITIVE PA- 
TIENTS, CEPHALOSPORIN C DERIVATIVES 
SHOULD BE USED WITH GREAT CAUTION. 
THERE IS CLINICAL AND LABORATORY EVI- 
DENCE OF PARTIAL CROSS-ALLERGENICITY 
OF THE PENICILLINS AND THE CEPHALO- 
SPORINS. INSTANCES OF PATIENTS WHO 
HAVE HAD SEVERE REACTIONS TO BOTH 
DRUGS, INCLUDING DEATH FROM ANAPHY- 
LAXIS, HAVE BEEN REPORTED. 


Any patient who has demonstrated some 
form of allergy, particularly to drugs, 
should receive antibiotics cautiously and 
then only when absolutely necessary. No 
exception should be made with regard to 
Keflin. 

Usage in Pregnancy—Safety of this prod- 
uct for use during pregnancy has not 
been established. 


Precautions: Patients should be followed 
carefully so that any side-effects or un- 
usual manifestations of drug idiosyncrasy 
may be detected. If an allergic reaction to 
Keflin occurs, the drug should be discon- 
tinued and the patient treated with the 
usual agents (e.g., epinephrine, antihista- 
mines, pressor amines, or corticosteroids). 

When Keflin is administered to patients 
with transient or persistent reduction of 
urinary output due to impaired renal func- 
tion, the total daily dose should be re- 
duced. Careful clinical observation and 
laboratory studies should be made, be- 
cause higher and more prolonged systemic 
antibiotic concentrations can occur (see 
Administration and Dosage below). 

When intravenous doses of cephalothin 
larger than 6 Gm. daily are given by in- 
fusion for periods longer than three days, 
they may be associated with thrombophle- 
bitis, and the veins may have to be alter- 
nated. The addition of 10 to 25 mg. of hy- 
drocortisone to intravenous solutions con- 


taining 4 to 6 Gm. of cephalothin may re- 
duce the incidence of thrombophlebitis. 
The use of small I.V. needles in the larger 
available veins may be preferred. 

Prolonged use of Keflin® (sodium cepha- 
lothin, Lilly) may result in tre overgrowth 
of nonsusceptible organisms Constant ob- 
servation of the patient is essential. If su- 
perinfection occurs during trerapy, appro- 
priate measures should be teken. 

A false-positive reaction fer glucose in 
the urine may occur with Benedict’s or 
Fehling’s solution or with Ciinitest® tab- 
lets but not with Tes-Tape® (urine sugar 
analysis paper, Lilly). 


Adverse Reactions: Hypersensitivity— 
Maculopapular rash, urticeria, reactions 
resembling serum sickness, and anaphy- 
laxis have been reported. Ecsinophilia and 
drug fever have been observed to be asso- 
ciated with other allergic reactions. These 
reactions are most likely to occur in pa- 
tients with a history of alergy, particu- 
larly to penicillin. 


Blood—Neutropenia and remolytic ane- 
mia have been reported. Some individuals, 
particularly those with azot=mia, have de- 
veloped positive direct Coombs tests dur- 
ing cephalothin therapy. 

Liver—Transient rise in SSOT has been 
noted. 


Kidney — Rise in BUN as been ob- 
served; however, some patients with ele- 
vated BUN at the beginning of cephalo- 
thin therapy have had values return to 
normal during treatment. 

Local Reactions—Pain, nduration, ten- 
derness, and elevation of temperature 













have been reported following repeated in- 
tramuscular injections. Thrombophlebitis 
has occurred and is usually associated 
with daily doses of over 6 Gm. given by 
infusion for more than three days. 


Administration and Dosage: /n adults, the 
usual dosage range is 500 mg. to 1 Gm. 
of cephalothin every four to six hours. A 
dosage of 500 mg. every six hours is ade- 
quate in uncomplicated pneumonia, fu- 
runculosis with cellulitis, and most uri- 
nary tract infections. In severe infections, 
this may be increased by giving the injec- 
tions every four hours or, when the de- 
sired response is not obtained, by raising 
the dose to 1 Gm. In life-threatening infec- 
tions, doses up to 2 Gm. every four hours 
may be required. 


In infants and children, the dosage 
should be proportionately less in accord- 
ance with age, weight, and severity of in- 
fection. Daily administration of 50 mg. 
per Kg. (40 to 80 mg. per Kg. or 20 to 40 
mg. per pound) in divided doses has been 
found effective for most infections sus- 
ceptible to Keflin. 

For additional information regarding 
dosage and administration, see package 
literature. 


How Supplied: Ampoules Keflin® (Sterile 
Sodium Cephalothin, U.S.P.), equivalent 
to 1 Gm. cephalothin, 10-ml. size, rubber- 
stoppered, in packages of 1 and eggcrate 
cartons of 25; equivalent to 2 Gm. ceph- 
alothin, 100-ml. size, rubber-stoppered, in 
packages of 1 and eggcrate cartons of 10; 
equivalent to 4 Gm. cephalothin, 50-ml. 
size, rubber-stoppered, in packages of 1 
and eggcrate cartons of 10. [013173] 
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Editorials- 


Some Perspectives Concerning — 
Federal Health Legislation 





‘nh response to growing public 
<:> A concern about the cost, avail- 
eS ability, and accessibility of personal 
health services, the Congress is al- 
` ‘most certain to enact a rather broad 
_ national health insurance plan within 


the next several years. The important 


features of the debate leading to 


e enactment of national health insur- 
ance will involve the issues of compre- 
ee hensiveness of insurance coverage 





and private vs public financing mech- 


anisms. Advocates of a public financ- 


ing mechanism contend that the pri- 
= yate, voluntary health insurance 
sector is incapable of providing equi- 
table, comprehensive health insur- 
ance benefits. They believe that it is 
only through a comprehensive public 


financing mechanism that true public 


accountability can be achieved. Grow- 
ing concern is being generated within 
the Congress by the inability of 
elected and appointed officials, 
charged with the responsibility for 
administering publicly financed but 
partial health insurance programs 
~ (eg, Medicare, Medicaid), to control 
costs and utilization of services. 
In addition to the passage of na- 
tional health insurance, Congress will 
be turning its attention with increas- 
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ing frequency to measures intended 
to slow the rate of inflation in the 
costs of personal health care services, 
and to a rationalization of the deliv- 
ery system. 

One proposed approach to the solu- 
tion of the problem of cost control 
is the recently enacted Frofession- 
al Services Review Organization 
(PSRO) provisions of HR1. Ít is hoped 
by the authors of this legislation that 
the PSRO mechanism will be success- 
ful in controlling the cost and utiliza- 
tion of health care services within a 
fee-for-service system. 

In addition, HR1 authorizes ex- 
penditure of Federal funds under 
Medicare to purchase health care ser- 
vices on a prepaid basis from health 
maintenance organizations. The dif- 
ference between a heaizh main- 
tenance organization (HMO), as de- 
scribed in HR1, and a standard Blue 
Cross/Blue Shield plan is that the 
HMO will agree to provide services 
directly, whereas indemnity health 
insurance purchases or pays for the 
purchase of services from providers. 

At the present time, 22 states have 
legislation on the books, the so-called 
“blue laws,” which prohibit the oper- 
ation of HMOs. For the most part, 








they prohibit health insurers fro 
providing: health servic 
contrast, an HMO assum 
bility both for the adminis 
health premiums and the pı 
health services. 
Legislation authorizing 
penditure of Federal funds te 
the costs of initiating HMOs was in- 
troduced into both Houses of Con- 
gress last year. In September 1972, 
the Senate passed a bill, sponsored — 
chiefly by Edward M. Kennedy, which 
would make Federal funds available 
to subsidize costs associated with the 
planning, development, and initial 
operation of HMOs. The Kennedy bill 
would make money available to those 
groups wishing to initiate HMOs. The 
House of Representatives did not act 
on an HMO support bill last year. 
However, the Subcommittee on Pub- 
lie Health and Environment of the . 
House Committee on Interstate and 
Foreign Commerce reported g bill to 
the Full Committee. This bill, cospon- 
sored by Representative Paul Rogers 
of Florida and Representative Wil- 
liam Roy of Kansas, provided much 
smaller amounts of money for an ex- 
perimental program of HMCs. The 
program, according to the provisions 
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of the House bill, would limit the 
number of HMOs that could be 
funded by the Federal Government 
by number, and would place a morato- 
rium upon the expenditure. of addi- 
tional Federal monies until a com- 
plete evaluation of Federally assisted 
HMOs could be made. 
~The House and Senate versions of 
the HMO support legislation are fun- 
damentally different. The House ver- 
sion would create a pilot program 
with effective limits placed upon the 
number of HMOs subsidized by the 
Federal Government, and upon the 
length of time the program of Fed- 
‘eral capital subsidy could operate. 
The Senate bill would provide much 
more extensive Federal support in an 
attempt to assist in the establishment 
of HMOs throughout the country, as a 
viable and important local alternative 
to strict fee-for-service medicine. 
The American Medical Associa- 
tion’s position, in. testimony before 
both House and Senate subcommit- 
tees, rejected the concept of large- 
scale Federal support for HMOs ex- 
-cept on a pilot. basis. The AMA’s posi- 
tion advocated “pluralism” within the 
health care system, voicing concern 
that the HMO movement would result 
in a monolithic health care delivery 
“system. The opposing position was 
taken by organized labor and other 
< consumer and provider groups. 


At the present time, approximately 
96% of all personal health services are 
delivered on a fee-for-service basis. It 
is difficult to understand how the 
AMA can view the existing situation 
as a pluralistic. one, a view seemingly 
implicit in their position. 

Even if the Senate HMO bill were 
signed into law, were fully funded, 
and all funds expended, there would 
be enough money in it to fully subsi- 
dize the cost of initiating 400 to 500 
HMOs. It is estimated that 12 to 15 
million persons could be served by 500 
HMOs, representing 7% to 9% of the 
total American population. It would 
require a great stretch of the imagi- 
nation to characterize that situation 
as monolithic. 

The intent of the Senate bill is to 
create some degree of true pluralism 
in the American system of health 
care delivery where none now exists. 
In areas such as California, Hawaii, 
and Washington state, where HMOs 
have been in operation for many 
years, patterns of medical practice of 
all types have benefited from a 
healthy, competitive situation. This 
will be particularly true when the an- 
ticipated National Health Insurance 
program becomes a reality. 

Furthermore, the Senate bill would 
provide Federal funds only for those 
types of HMOs with a demonstrated 
history of success, such as closed 


panel prepaid group practices, and 
predominantly nonmetropolitan, 
county-based foundations for medical 
care. Other arrangements, such as 
statewide or exclusively urban foun- 
dations for medical care, which could 
qualify for subsidy under various ex- 
perimental authorities in Federal 
law, would not qualify for funding. 
The Kennedy HMO bill is innovative. 
To characterize it as being capable of 
transforming the health care system 
into a monolith as some seem anxious | 
to do, is ludicrous. It would seem that 
the best interests of physicians and 
laymen alike would be served if orga- 
nized medicine, instead of opposing 
inevitable Federal reform legislation, 


would join with those charged with 


responsibility for the formulation of. 
public policy and with the expendi- 
ture of Federal funds, in solving the 
difficult problems that will arise in 
fulfilling our national goal of provid: Pri 
ing health care as á right eee 
A brief perusal of the history of $ 

personal health services as a social’ 
benefit in Western societies will eon- 
vince even the most casual observer 
of the inevitability of the fulfillment 
of this basic commitment. Coopera- 
tive efforts by the medical professione 
and the government will, in the long 
run, be to the benefit of both. 

Puiuie Caper, MD 

Washington, DC 








Impedance Testing for Venous Thrombosis 


eep vein thrombosis is a com- 

mon postoperative complication 
whose clinical diagnosis is notoriously 
unreliable. A fatal pulmonary embo- 
“lism may be the first clinical indica- 
tion of extensive clots in the leg 
veins. Understandably, any new diag- 
nostic test for venous thrombosis 
arouses a great deal of interest. 
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One promising method for the 
diagnosis of deep thrombophlebitis is 
based on electrical impedance mea- 
surements, which provide a con- 
venient indirect means for quantitat- 
ing changes in venous blood volume. 
The method has great appeal because 
it can be carried out at the bedside 
and is safe and simple for the patient. 


However, the diagnostic accuracy in- 
different hospitals has varied. Al- 
though some authors have found im- _ 
pedance testing quite reliable," one ` 
group of investigators has reported a 
high incidence of false positive re- 
sults.** Still another group has found 
no false positive tests, but has re- 


ported several false negative results.’ 





Elsewhere i in this issue Gazzaniga et 
press enthusiasm for im- 
and state that the 
ved by others stem 
cies of technique, 
































aio probably does 
ibout technical de- 
d, or even the accu- 
others. He is inter- 
in whether or not the 
ntly reached a state of 
here it will prove use- 
hospital. In our view, 
nds upon the degree 
ser understands the 
rinciples on which the 
and applies them to the 
| patient. 
ting is based on the 
bosis alters the rapid- 
nitude of venous volume 
ponse to physiologic 
fecting the legs. For ex- 
if the return flow of blood 
n the legs is temporarily inter- 
ae d, venous blood volume normally 
we increases. When flow is allowed to re- 
< sume, there is a rapid venous runoff, 
causing a prompt decrease in venous 
- lood volume. However, if the major 
veins are partially obstructed by clot, 
_. the initial volume increase is smaller, 
“and the subsequent rate of venous 
outflow is markedly diminished. 

The originally described impedance 
test relies on a maximum inspiratory 
effort by the subject in order to in- 

“grease intra-abdominal pressure and 
temporarily stop the return flow of 
blood from the legs. The venous vol- 
‘ame response obtained depends upon 
the venous pressure increment pro- 
duced by the inspiratory effort, as 
well as the time for which it is main- 
tained. If the subject does not signifi- 
-eantly increase the pressure in the 
major leg veins, the observed change 
in venous volume is diminished and 
-erroneous false positive tests will re- 
sult. For the test. to be reliable, a 
marked increase in venous pressure 
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must be produced, regardless of what 
maneuvers are used to achieve this 
purpose. Gazzaniga and his co-work- 
ers in this issue of the ARCHIVES prop- 
erly emphasize that tke Valsalva 
maneuver is a useful way to in- 
crease the venous pressure in some 
patients. 

A simple and more reproducible 
method for standardizing venous out- 
flow obstruction from tke leg is the 
use of a pneumatic tourniquet around 
the thigh or abdomen. This technique 
also has the virtue of being applicable 
to patients who are eritically ill, 
comatose, or otherwise unable to co- 
operate with respiratory maneuvers. 
The cuff can be inflated to a standard 
pressure and maintained for a stan- 
dard time. (We currently use 45 cm 
H,0/45 sec on the thigh). The method 
is both quicker and more accurate 
than going through a succession of 
respiratory maneuvers in a patient 
whose cooperation is difficult to elicit. 
During the past year, we have found 
pressure cuff impedance testing quite 
reliable (101 phlebograms with three 
false positives and thrae false nega- 
tives, all in patients with small calf 
vein clots). 

The pressure-volume relationships 
observed in thrombophlebitis with 
impedance techniques have also been 
verified by other types of plethysmog- 
raphy.** There is little doubt that 
sensitive volume measurement tech- 
niques can reliably detect clots large 
enough to interfere with venous out- 
flow. However, diagnosis becomes 
more difficult as smaller and less oc- 
clusive clots are studied. The main 
unresolved question concerning im- 
pedance testing at the present time is 
the accuracy of the method in small 
calf vein clots or nonecclusive mural 
thrombi in larger veins. (Whether or 
not such small clots pase any signifi- 
cant hazard to the patient also re- 
mains to be established.) 

Gazzaniga et al point out that 
many new diagnostic procedures have 
an initial wave of enthusiasm, a sec- 


ondary reaction of skepticism, and a 
final realistic application of the 
method. They properly focus atten- 
tion on some technical details of im- 
pedance testing which may affect the 
accuracy obtained and lead to unwar- 
ranted skepticism. Details of tech- 
nique and interpretation will doubt- 
less be refined further as experience 
grows. However, the usefulness re- 
ported by some investigators. should 
be confirmed in the average hospital 
setting, provided the basic: physi: 
ologic principles underlying the test 
are understood and employed. The 
availability of a noninvasive screen- 
ing test for deep thrombophlebitis. 
will be particularly welcome to sur- 
geons, who have long needed a simple. 
way to determine whether or not a 
patient with a slightly swollen, ten- 
der calf really warrants intravenous 
heparin sodium therapy, or whether 
or not a high risk, postoperative pa- 
tient harbors a silent, but potentially 
lethal clot in the deep leg veins. 
H. BROWNELL WHEELER. 
Worcester, Mass 
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It appears, then, that soluble pig 


| Experimental Fr acture Healing collagen does help fracture healing in 


very physician who treats frac- 
tures wants a therapeutic means 
of accelerating fracture healing. The 
prospect of such therapy deserves 
having special attention called to it. 
Benfer and Struck (see p 838) pro- 
vide evidence that locally applied sol- 
uble pig collagen benefits fracture 
healing. In controlled experiments on 
rats, collagen-treated fractures 
. showed more rapid healing by x-ray 
cand histologic criteria as well as 
“greater breaking strength than con- 
trol fractures at comparable healing 
periods, Realizing that rat bones dif- 
fer from adult human bones in having 
open epiphyses and not osteons, the 
authors extended their experiments 
to dogs. Dogs have human-type os- 
teotic bone and the average age of 2% 
years for these dogs is beyond the age 
. (1% years) of epiphyseal closure. This 
is of some importance, since signifi- 


Lymphography 


Ce of iymphography 
with oil contrast media are in- 
frequent but well known. Koehler dis- 
cussed them in 1967 and again in 


1968. 


Cerebral complications were listed 


by Koehler as the most infrequent. In 


his review, they occurred once in 3,500 
lymphographies. They are, however, a 
very serious complication and must be 
guarded against. The first. thing to 
bear in mind is the volume of oil in- 
jected, Except under exceptional cir- 
cumstances and with particular pre- 
cautions, no more than 7 ml per lower 
extremity, ie, a total of 14 ml, should 
be given in an adult patient. 

Apart from the total volume, the 
possibility of lymphovenous shunts 
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cant differences have been demon- 
strated between growing and mature 
bones in regard to healing fractures, 
and the greatest clinical value of a 
healing accelerator would be in 
adults, 

Collagen-treated fractures in dogs 
showed earlier clinical stability and 
earlier roentgenographic disappear- 
ance of the fracture fissure than 
controls, tending to confirm the rat 
findings in adult osteotic bone. The 
authors have attempted to quantitate 
these findings by measuring bending 
strength in healing fractures. The va- 
lidity of this measurement as a test 
of fracture healing is not specifically 
dealt with in this paper, nor is the 
question of the influence of repeated 
testing upon the process being tested, 
but the reported results certainly sup- 
port the thesis that the bending 
strength is more favorable in colla- 
gen-treated fractures. 


must be borne in mind. These are ex- 
tremely important. They are likely to 
occur in patients with metastases, 
particularly in lymph nodes. They 
have been well documented by Kin- 
month’ and Edwards and Kinmonth.* 

Probably the best way of detecting 
lymphovenous shunting is to monitor 
the lymphogram by repeating radio- 
graphs as the dye fills the nodes. Any 
suspicion of droplets in nearby veins 
or. outlines of veins is a sign of 
lymphovenous shunting. If droplets 
are seen, the injection should be dis- 
continued. The most. typical appear- 
ance is the so-called “caviar” sign 
where a number of small, round glob- 
ules of the dye are seen on the films. 
This very often signifies thé presence 
of iodized oil (ultrafiuid Lipiodol) in 
the veins, where it does not appear to 
coalesce so readily as in the lym- 
phatics. 


the experimental model and this is an 
important first step. Other questions 
remain: What foreign protein ‘sensi- 
tivity. response may be expected in 
humans? Will it work in humans in 
clinical situations? How does it work? 
The authors have approached the 
question of “how” by analysis of se- 
rum alkaline phosphatase, phospho- 
rus, calcium, and magnesium in their 
experimental animals. At best these 
are only indirect measures of what 
is happening locally at the fracture 
site, and the actual determinations 
fail (with a few exceptions) to show 
statistically . significant differences 
between experimental groups. 
Failure to answer “how” is a small 
complaint. If further study shows the 
way to clinical application of soluble 
pig collagen as a fracture healing ac- 
celerator, a significant: tool for. frac- 
ture surgeons could result. . 
GERALD S. LAROS, MD 
Little Rock, Ark 


It is evident from the article by Jay 
and Ludington in this issue, that 
there is also a possibly increased risk 
of lymphovenous shunting in patients 
with thoracic malignancy, and this 
should be borne in mind as a possible 
contraindication of lymphography, or 


a reason for additional care daring - 


the lymphogram itself. 
Jonn B. Kinmontx, MS 


London 
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“Joseph L. Poney MD, MPH, Boston 


Many of our readers have felt the 
impact of the Certificatecn of Need 
laws. They have impingee on current 
and proposed plans for construction of 
new surgical facilities. Dr. Dorsey is 
Director of Medical Planixing for the 
Harvard Community Health Plan, 
Boston, and a member of the Mas- 
sachusetis Public Health Council 
which is the decision-making body for 
Certification of Need determinations 
in Massachusetts.—Ep. 


Certification of Need (CON) laws aim to 
establish the optima! mixture of health facil- 
ities and services in a community. in most 
areas, the initial step has beer: to limit con- 
struction of facilities for acute nospital beds, 
thus exerting pressure on the profession to 


use ambulatory facilities more widely than . 


before. The rationale is a deme strated lim- 
itation in resources available, even in an af- 
fluent society, for health care. Most of the 
20 states that have enacted CON laws re- 
quire that all projects involvirg more than 
$100,000 capital expenditure Je approved 
by a designated state agency. The Social Se- 
curity Amendments of 1972 support states 
that enact CON laws by excluding noncon- 
forming institutions. trom reimbursement 
for. capital expenditures. throazh federally 
funded programs. It is predicted that many 
more states will seek the economies in 
health care that the laws strive to promote. 
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Certification of Need Laws 


Tihe term Certification ef Need. 
(CON) refers to the process 
through which a governmental 
agency reviews the proposal of a. 
health care provider to initiate, ex-. 
pand, or change facilities and services 
and determines whether the appli- 
cant should be granted or denied per- 
mission to carry out the proposed 
project. As the name suggests, the © 
needs of society for the proposed 
health care program constitute th 
measuring stick. The potential impact 
of these laws on the future health 
care system should be more fully 
appreciated. 
The first CON a law was passed 
by New York in 1964. A total of 19° 





other states enacted similar laws be- 


tween 1968 and 1972.: The certifica- 
tion process has been the responsi- 
bility of the state, not the federal 
government. Now, however, addi- 
tional impetus has been provided 
toward the establishment ef state 
certification laws where they do not 
exist, and toward strengthening their 
implementation where they do exist, 
by the passage of Publie Law 92-608, 
the Social Security Amendments of 
1972, Section 221 states: 


The purpose of this section is to assure 
that Federal funds appropriated ander ti- 
tles V, XVIII, and XIX are not used to 
support unnecessary capital expenditures 
made by or on behalf of health care faci- 
ities or health maintenance organizations 
which are reimbursed under any such titles 


4 
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In those states which require a cer- 
tification review, federal reimburse- 
ment for capital expenditures arising 
out of projects which do not receive 
state approval will be withheld. The 
new Social Security Amendments re- 
quire the provider to submit a propo- 
sal to the designated state agency for 
review and approval if the project in- 
volves a capital expenditure of more 
than $100,000, an addition in bed ca- 
pacities, or a substantial change in 
service. Any institution whose appli- 
cation is denied by a designated state 
agency will find capital expenditure 
costs excluded from payments for ser- 
vices reimbursed under Medicare, Med- 
icaid, and other federally funded pro- 
grams. 

In order to familiarize readers of 
this journal with this relatively new 
<form of public regulation, this article 
will describe the background, pur- 
poses, and current status of state 
CON laws. A limited number of pub- 
= Jished>** and unpublished" reviews 
should be consulted for further infor- 
mation. 


Background 


Ownership and control of most 
acute care facilities in the United 
‘States remains in the private sector, 
in contrast to patterns that have 
evolved in other countries. The need 
¿for public regulation of these re- 
sources has been increasingly called 
for in recent years as the rate of in- 
crease in payment for services has 
risen sharply and as the monies have 
come more and more from public tax 
revenues. Certification of Need laws 
“are but one aspect of a broader effort 
to introduce efficiency and economy 
into the system by rationalizing the 
process of planning for delivery of a 
$ comprehensive range of health ser- 
vices. 

The Hill-Burton Act of 1946 first 


_ authorized grants for the region-wide 


planning of hospital facilities. The 


enactment of the Community Health 


Services and Facilities Act of 1961 sup- 
ported planning on an area-wide 
basis for hospitals and related facil- 
ities and resulted in the establish- 
ment of the first significant number 
of voluntary health planning bodies.* 

Passage of two federal acts, the 
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Regional Medical Program (Public 
Law 89-239) and the Comprehensive 
Health Planning Act (Public Law 89- 
749), in 1966 focused national atten- 
tion and effort on the establishment 
of effective voluntary comprehensive 
health planning bodies. Section 314A 
of the latter created statewide health 
planning agencies ("A” agencies) and 
Section 314B, the smaller, area-wide 
planning agencies (“B” agencies). 
These agencies were expected to ra- 
tionalize the evolution of the health 
care system through planning efforts 
involving local bodies made up of rep- 
resentatives of the consumers and the 
providers. 

The role assigned to the consumer 
in making policy decisions represents 
an important breakthrough. Repre- 
sentation in area-wide and state 
planning authorities has helped es- 
tablish the decision-making authority 
of the community as a whole to bal- 
ance, not only the influence of health 
professionals, but also of consumers 
acting within the narrower per- 
spective of the boards of trustees of 
individual institutions. 

However, the absence of authority 
to mandate regional planning, to- 
gether with limitations in the man- 
power and financial resources avail- 
able to the agencies, prevented 
Comprehensive Health Planning 
agencies from successfully over- 
coming the long-standing reluctance 
of both private and public health in- 
stitutions to develop regional care 
plans. 

The relationship between certifica- 
tion and planning is not a precise 
one.” The certification process is, by 
nature, one which is reactive to plans 
a provider has already developed into 
a proposal, rather than being an- 
ticipatory and developmental. The 
regulatory agency is generally in the 
position of responding to proposals 
and determining their need in the 
broad context of the community's 
existing and projected needs and re- 
sources. Involvement of the regu- 
latory agency and area-wide plan- 
ning bodies at an early stage in the 
project’s development can introduce a 
significant degree of planning into 
the process. 

The American Hospital Association 


began to promote the passage of CON 
laws in 1968.2" After New York 
passed the first law in 1964, laws were 
passed in two states each in 1968 and 
1969, ten states in 1971, and four 
states in 1972. Proposals for similar 
laws have been defeated in 19 states, 
while no activity has been noted to 
date in the remaining states. The 
states which have passed CON laws 
contain 49% of the 1970 US ‘popu- 
lation and 51% of the hospital beds. 


Purposes 


Certification of Need laws are de- 
signed to promote establishment of 
the optimal quantity and mixture of 
health facilities and services needed 
to care for a defined target popu- 
lation. Given the present tendency of 
providers to focus on construction of 
costly inpatient facilities, the empha- 
sis in most agencies has been on con- 
trolling the building or expansion of 
bed capacity in acute general hospi- 
tals and in nursing homes. 

A number of reports during the 
past 15 years have focused attention 
on the effect that the supply of gen- 
eral hospital beds available in a com- 
munity has upon patterns of medical 
practice, especially upon the rate of 
utilization of hospital bed days." 
First presented in 1959, Roemer’s ap- 
plication of Parkinson’s law to acute 
hospital beds states that “hospital 
beds that are built tend to be used.” 
A plentiful supply of hospital bedse 
will result in patterns of practice 
which create a demand for the beds. 

Several arguments support this 
statement. Communities in the 
United States and Canada with sim- 
ilar population characteristics and 
disease prevalence have twofold to 
threefold variations in the ratio of 
acute hospital beds per 1,000 popu- 
lation. Yet the rate of occupancy of 
these beds is not closely correlated 
with whether the community is rela- 
tively high or low on beds compared 
to national averages. Nor is there any | 
demonstrable difference in health in- 
dexes that can be related to bed sup- 
ply, or in the attitudes of physicians 
about the adequacy of the availa- 
ble supply. Saskatchewan physicians, 
with 7.5 acute hospital beds per 1,000 
population, express the same concerns 
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about too few beds that physicians in 
areas with 3 to 4 express. 

The extensive growth of public and 
private third-party financing mecha- 
nisms has reduced the financial deter- 
rent ‘to patient and physicians to ra- 
tion the use of costly acute bed 
- resources. This phenomenon has been 

observed even in nations with univer- 

sal public coverage for hospital costs 
and ownership of hospitals by the gov- 
ernment." 

It appears that patients with condi- 
tiong which could be managed either 
in the office or the hospital are more 
likely to go to the hospital if beds are 
available; pressures to shorten aver- 
age lengths of stay are difficult to 

-maintain when there is more than a 
< plentiful supply of beds to accom- 
modate everyone. Reorganization of 


> the system and its financing toward 
.. greater ambulatory care is similarly 


‘thwarted. 

_ While the impact of bed supply on 
-use has not been universally accepted 
as proved,” health planners and gov- 
-ernmental officials. are increasingly 
accepting the principle as they intro- 
duce approaches to moderating the 
continued rise in health care costs."* 

The decision to invest financial re- 
sources in acute bed hospitals and in 
costly specialized services has impor- 
tant ramifications on the rest of the 
system. For example, once inpatient 
beds are established, those respon- 
sible for the institution’s financial 


status have an unavoidable, strong 


incentive to maximize the use of the 
beds.. Hospitals with low occupancies 


must eharge higher per diem rates to 


their patients for their unused capac- 
ity. The record of hospitals with a 
high percent occupancy is then par- 
leyed into an argument for the need 
for even further expansion of acute 
bed capacity in the future. In fact, 
the Hill-Burton criteria for pre- 
dieting area bed requirements have 
institutionalized this approach.*”° 
Given all the system’s incentives to 
fill existing beds, the presence of 
high occupancy rates should not be 
accepted in itself as prima facie evi- 
dence of a real need for more beds. 
A. finite amount of resources is 
available for society to invest in the 
health field. The fact that society can- 
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not afford to do all the things that 
people consider necessary is accepted 
as a fundamental principle by econo- 
mists. Resources are limited even in 
wealthy societies. Proposals eval- 
uated by CON agencies must be 
judged, not simply on the basis of 
whether they are good or whether 
they meet a community need, but 
rather whether they represent a wise 
use of scarce resources. As the per- 
centage of the gross national product 
devoted to health care increases 
(from 5.2% in 1960 to 7.6% in 1972), 
the amount of resources left to deal 
with other basic social needs (food, 
education) and critical problems (wel- 
fare, housing) is correspendingly re- 
duced. Similarly, the decision to 
invest in acute bed rescurces neces- 
sarily reduces in the long run the 
amount of investment in alternative 
care resources, most particularly in 
ambulatory care programs. 

Although wording in most statutes 
emphasizes cost controls tarough lim- 
itations of capital expenditures, the 
real impact for the American people 
comes from the control of annual op- 
erating expenditures in the health 
field. This fact can best be seen by 
noting the relationship between the 
initial cost of building a hospital and 
the annual cost of running the hospi- 
tal once it is built. On the average, 
the same amount of money invested 
in the hospital’s construction or bed 
expansion program is required to op- 
erate the hospital every 18 months of 
its existence. The decision to con- 
struct excessive capacity has long 
range effects, often for decades into 
the future. 

Highly specialized services, such as 
radiation therapy units and cardiac 
catheterization laboratories, require a 
certain level of usage, both to attain 
adequate quality standards and to be 
economically effective. Sharing of 
existing units, rather than allowance 
of additional capacity, can be man- 
dated under existing laws. Promotion 
of better linkages between acute 
care, inpatient resources, and commu- 
nity-based, long-term care services 
needs to be encouraged. 

If the present number of acute hos- 
pital beds and the present. volume of 
utilization of hospital days cannot be 


viewed as an accurate index of the ob- 
jective need for hospital beds, some 
other method of determining need 
must be set. Ideally, one would prefer 
to be able to analyze the demographic 
characteristics of the population to be 
served, project the extent of illness 
and the quantity of ambulatory and 
inpatient resources required to care 
for patients with their illnesses, and- 
thereby determine a bed/population 
ratio. Unfortunately, the current. 
state of the art in no way allows such 
a rational approach. While the extent 
of illness is relat edictable, at 
least for large populations, criteria 
for levels of care have been influ- 
enced by too many uncontrollable fac- 
tors other than disease prevalence.” 

Within different areas of North 
America and among different sys- 
tems of care, the ratio of acute gen- 
eral hospital beds per 1,000 population 
ranges from two to eight, with no dis- 
cernible differences in mortality. 
among the population served. In most 
parts of the United States, a targetof 
45 is accepted under the: existing sys- 
tem of care. A well-run, 
group practice program can opera 
with fewer than 2.5 beds per 1,000. 
population even after adjusting their 
hospital utilization figures to a stan- 
dard US age and sex distribution.” 

The problem of allocating scarce 
and relatively fixed resources is not 
one which physicians, by professional 
training or experience, are accus- 
tomed to facing. In the intimate rela- 
tionship of a physician with his 
patient, the physician’s first responsi- 
bility is to provide optimal care to 
that patient. So it should, and must, 
be. When faced with decisions about 
admitting patients vs providing care 
outside the hospital, about pressing 
for shorter lengths of stay, about rec- 
ommending exceedingly costly ser- 
vices, he is moved primarily by con- 
cerns about the individual patient for 
whom he is responsible. 

Society must take a somewhat dif- 
ferent perspective. In the abstract, it 
must view the total resources avail- 
able for health care, and allocate 
them in a manner that will produce 
the best quality care possible for the 
greatest number of people. To extend 
a conerete example to the absurd for 
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purposes of illustration, one could 
theoretically imagine a situation 
where new advances in cardiac sur- 
gery resulted in a method of treat- 
ment for all patients with coronary 
disease that consumed 80% of the na- 
tional resources available for health 
care in a year. At this level of absurd- 
ity, it is obvious that the remaining 
20% would be inadequate for all the 
other forms of care needed by all non- 
coronary patients and that society 
could not allow this level of invest- 
ment in cardiac surgery. 


Current Status 


Since CON laws are established 
within the authority of state govern- 
ments, no uniform approach to the 
process nationwide has emerged. The 
following description of the CON pro- 
cess should be understood as repre- 
sentative of the general approach in 
most states. Readers are advised to 
. study their own state statute for spe- 

cific details within their community. 
© A typical CON law requires the in- 
stitution initiating a project to sub- 
mit an application to the state health 
department, describing the proposed 
new program, the target population 
to be served, the reasons for believing 
that the proposal meets some unmet 
need of the target population, the in- 
stitution’s resources for carrying out 
‘the project, a description of the al- 
ternative approaches to meeting the 
needs that were considered, and the 
extent of involvement of the target 

population in the planning’ process, 

. The state agency, with an adequate 
inventory of facilities and services in 
. the area, can analyze the proposal in 
terms of its inventory, projected pop- 
ulation changes, and perceived unmet 
needs. Besides approving or rejecting 
an application, it can suggest alterna- 
tive courses of action to the applicant. 
For example, a nursing home oper- 
ator might propose to build a facility 
featuring mainly beds for patients 
`= requiring skilled nursing. If the area 
appears to have adequate ratios of 
beds at this level, but is short on beds 
at the intermediate nursing care 
level, his efforts might be redirected 
to submitting a proposal for such 
beds. 

The application is submitted to the 
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state and areawide health planning 
agencies for review and comment. 
These agencies’ boards are made up 
of a majority of consumers from the 
area to be served. For large projects, 
a public hearing is often held. 

Most states set a minimum dollar 
value on projects requiring certifica- 
tion, eg, $160,000. Some require certi- 
fication for any increase in beds or 
any “substantial change in services.” 
Hospitals and nursing homes are usu- 
ally explicitly covered. Ambulatory 
clinies may or may not be. Private 
physicians’ offices are not. 

Following the decision of the regu- 
latory agency, applicants denied a 
certificate are generally allowed to 
appeal the decision. For some reason, 
most states (Massachusetts excluded) 
do not allow such an appeal procedure 
for objectors to projects that are 
approved. 

The determination to have a certi- 
fication precedure and the precise na- 
ture of the process have been left 
completely to the individual states. 


Problems 


The author’s bias is strongly in fa- 
vor of CON legislation. Most health 
facilities are nonprofit institutions 
using donated capital.’ Their deci- 
sion-making process concerning capi- 
tal expencitures does not receive ade- 
quate serutiny or control in an 
unregulated marketplace. Facilities 
have, in fact, been built because of 
the provider’s modus operandi and 
third party reimbursement restric- 
tions, not society’s objective needs. 
Less costly approaches have not been 
developed because of the lack of fiscal 
incentives for new modes of care and 
the draining off of financial resources 
in maintaining existing patterns of 
care. 

Appropriate planning and ration- 
alizing of services should result in a 
broader range of high-quality ser- 
vices becoming available to patients 
and physicians. Concentration. of ex- 
pensive and complex cancer manage- 
ment resources in selected institu- 
tions means that better care can be 
offered te the patient, and better. con- 
sultation to the physician, than when 
smaller institutions attempt to pro- 
vide neeessarily limited parts of a 


program within their walls. Freeing 
of acute bed operating dollars can 
help in the effort to organize compre, 
hensive care systems and cover am- 
bulatory services more fully. 

At the same time, CON laws must 
contend with a number of critical 
problems before they can achieve 
their goal, namely, better and less 
costly care for the American people. 
These problems include the following: 

1. Criteria for determining “need” 
are difficult to establish in clear and 
objective terms. The data base is 
often inadequate. Furthermore, in 
the absence of clearly defined na- 
tional or statewide health care plans, 
analysis of specific project proposals 
must be accomplished in an incom- 


plete framework. 


2. Planning bodies, especially at 
the local level, are often. weak. Many 
times the people passing judgments 
on projects have a limited under- 
standing of the complexity of the sys- 
tem and have never had to operate a 
program. The “B” agencies are de- 
pendent on the financial contribu- 
tions of local hospitals to cover their 
operating expenditures. 

3. Regulatory agencies, shielded = 
from the front line and from respond- 
ing to the pressing demands of indi- 
vidual patients, providers, and com- 
munities can introduce a host of 
bureaucratic obstacles, which can 
stifle appropriate initiative. 

4. The certification process intro-* 
duces a regulatory procedure only for 
new or additional facilities and ser- 
vices. It does not encourage closing 
unneeded or overlapping facilities 
and services. The American College 
of Obstetricians recommends that — 
maternity units have a minimum of 
2,000 deliveries per year. Otherwise, 
the resources and skills needed to pro- 
vide quality care to pregnant women 
and newborns with special problems 
cannot be made’ available. A falling 
birth rate has lowered the number of 
deliveries carried out in most mater- 
nity units. Yet CON laws generally 
do not provide any leverage to force 
merger of existing, inadequate n ma- 
ternity services. 

5. Similarly, the laws have great 
difficulty dealing with quality issues. 
Granted that the performance record 
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of a new applicant is part of the eval- 
uation, still the CON approach does 

ot have the ability to respond ade- 
quately to differences in quality. A 
community may have its need for 
beds’ requirement already filled by 
one or more poor-quality institutions, 
thereby obstructing the entrance of a 
high-quality institution into the field. 

6. The certification process deals 
almost exclusively with facility re- 
source mix. It does not address itself 
to the problems of manpower re- 
sources, such as the disproportionate 
production of physicians in certain 
specialty fields while the nation 
pleads for primary care practition- 
ers, 2a 


Physicians are well advised to 


watch developments in this area 
closely. Local and national organ- 
izations should encourage the con- 
structive and active participation of 
“physicians in review and regulatory 
es". The day of consumerism 
t blunted the need for techni- 
led. and professionally con- 
inputs to the process. 
- State and area-wide planning 
boa: ds should have the benefit of 
thoughtful participation from health 
professionals. The professionals, in 
turn, must learn a different methodol, 
ogy: analyses which emphasize the 
needs and resources of target popu- 
lation groups, rather than the objec- 
tives and preferences of individual 
© @rovider institutions. 
©. Sinee this article was prepared for 
= publication, the Supreme Court of 
“North Carolina has declared that 
states. CON law to be uncon- 
stitutional on grounds that it denied 
liberties of private citizens without 
| due process, and also violated anti- 
monopoly statutes'*: As pointed out 
“by Professor Curran,’ the Court not 
“only defended laissez-faire competi- 
tion in the hospital field but enforced 
its views as constitutionally neces- 
sary. 
This ruling appears to ignore sim- 
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ilar types of governmental regulation 
in the airlines and cornmunications 
industries as well as many character- 
istics of the health care industry, 
which restrict its funezioning as a 
free market industry. It did not chal- 
lenge other forms of governmental 
regulation of the hospital field, such 
as. rate setting. 

In the particular case challenged, 


‘the County Medical Society and the 


Areawide Comprehensive Health 
Planning Agency both supported the 
actions taken by the agency adminis- 
tering the CON law. The State and 
American Hospital Associations were 
on record in favor of the law. 

Similar laws have been upheld by a 
lower state court in New York and by 
a Federal District Court in Califor- 
nia. 

The effect of this ruling on other 
state laws is difficult to foresee at this 
time. 


Additional Sources 


1. Curran WJ: A severe blew to hospital 
planning: “Certificate of need” declared 
unconstitutional. N Engl J Med 288:723- 
724, 1973. 

2. Court strikes down North Carolina 
certificate of need laws, says Hospitals are 
pnd to business. Mod Hosp 120:50-51, 
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Special Communication 


















Thomas T. Coolidge, MD, Chairman of 
the Disaster Committee of Rapid City, SD, 
‘has been kind enough to supply this ac- 
count of the medical management of the 
flood disaster of June 1972. It is eloquent 
testimony of the value of repeated updating 
-of practice sessions of disaster plans.—Ep. 


The Rapid City flood of June 9, 1972, 
which resulted in the loss of 238 lives, 
created medical problems stemming more 
-from destruction of facilities than from over- 
“loading with serious casualties. Important 
lessons learned, or relearned, were the vital 
role of a central medical information center, 
-the necessity of treating almost all wounds 
open, and the need for periodic practice 
--drills for disaster plans. One of these had 
been held four days before the flood. 


{Nn Friday, June 9, 1972, unusual 
weather conditions developed 
` during the late afternoon and early 
evening over the Black. Hills, to the 
west and north of Rapid City, SD 
(population 44,000). (The size of the 
 — additional population provided © by 
tourists is unknown, but can be 
roughly estimated by the registration 
of 10,226 visitors to nearby Mount 
“Rushmore National Monument on 










Accepted for publication Feb 28, 1973. 

From the Rapid City (SD) Medical Center. 

Reprint requests to Rapid City Medical Cen- 
ter, PO Box 1991, 728 Columbus St, Rapid City, 
SD 57701 (Dr. Coolidge). 
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Rapid City Flood 
Medical Response 


Thomas T. Coolidge, MD, Rapid City, SD 


June 9, 1972.) In a period of approxi- 
mately six hours, rain fell in quan- 
tities of from 2 to 14 inches. The 
water ran quickly off the rocky, 
mountainous terrain and was fun- 
neled inte streams, producing flash 
flooding conditions. Rapid Creek, the 
major stream draining the affected 
area, runs:directly through the heart 
of Rapid City. Flooding with heavy 
damages occurred along the course of 
the creek.. The peak occurred shortly 
before midnight, when a dam gave 
way, sending a 5 foot wall of water 
along the course of the creek. The wa- 
ter fell almost as quickly as it had 
risen with the creek being back in its 
banks by midmorning of June 10, 
leaving 238 dead; 4,500 unaccounted 
for; and 1,400 homes, 100 businesses, 
and 5,000 automobiles destroyed. 
Much of the city was without power, 
water, and sewage service. These 
were the-circumstances in which the 
medical community was to act. 


Hospitals 


Rapid City’s medical. care centers 
around two hospitals for. acutely ill 
patients: St. John’s McNamara, a 160- 
bed general hospital, operated. by the 
Benedictine Sisters; and Bennett- 
Clarkson: Memorial, a 110-bed commu- 
nity hospital operated by a nonprofit 
corporation. Sixty-three physicians, 
representing the major specialties, 





serve these two hospitals and the five 
nursing homes located in the city. In 
addition, a small Publie Health Ser- 
vice hospital is located in the city, and 
a 50-bed US Air Force hospital is lo- 
cated within 10 miles of the city. 


Hospital Disaster Plan. a i 


A disaster plan involving the two 
Rapid City hospitals and the commu- 
nity’s physicians had been prepared 
and updated at regular intervals. 
Practice sessions had been held, For- 
tuitously, the most recent practice 
had been held four days prior to the ® 
flood. 

On the evening of June 9, much of 
the community was unaware of more 
than unusually heavy rains. Reports 
from the local radio station: became 
increasingly ominous throughout the 
evening, However, with general loss — 
of electrical power within the city, 
many of these reports were not heard. ` 

Emergency rooms in both hospitals 
were unusually busy. Within minutes 
of the breaking of the dam, all per- 
sonnel- on duty in both hospitals -be- 
came acutely aware of the disaster. 
Flood water surrounded the smaller - 
of the two hospitals, filling the base- 
ment, cutting off all electricity, heat, 
and communications. At St. John’s, a 
temporary electrical failure and a 
rapid influx of patients served as 
notification of the disaster. 
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Telephone service was disrupted to 
the point where the recall plan was 
ineffective. This failure did not pro- 
duce any real hardship. As medical 
personnel became aware of the dis- 
astet, they reported voluntarily to 
their assigned stations. No one recalls 
at any point officially declaring the 
disaster. plan in operation or in de- 
gency. The plan be- 
automatically with 
stations activated and patients man- 
5 aged according to the practiced proce- 











With the first light of morning and 
the receding of the water, true eval- 
uation of the situation became pos- 
sible. The major blow to the medical 
community was the functional loss of 
the smaller of the two hospitals for 
the acu ely ill. One nursing home was 
rendered inoperable and had been 
evacuated during the night. The 
larger hospital remained functional; 
however, it was operating on emer- 
gency power, without water supply or 
sanitary facilities. 
„The 90 patients at Bennett-Clark- 
1 Hospital were evacuated. This 
was accomplished by categorizing the 
patients according to their require- 
ments. Those requiring further hospi- 
- talization were assigned to St. John’s. 
Those judged to require a lesser de- 
gree of care were dispersed between 
nursing homes and the Public Health 
and Air Force hospitals. Those able to 
«are for themselves were discharged. 
The sorting was done by physicians 
totally unfamiliar with the patients, 
assisted by floor nurses. In all in- 
stances, patients were most coop- 
erative, usually volunteering for a 
category requiring less care than as- 
signed, The actual evacuation was 
started by 7:30 am June 10, and was 
completed by noon. 
. A sereening process had been car- 
ried out at St. John’s. All patients 
that could be reasonably expected to 
care for themselves were discharged. 
Additiona! beds were set up in all 
available space. 

At noon on the same day, an orga- 
nizational meeting was held. This 
meeting was attended by the physi- 
cian in charge of the disaster plan, 
hospital administrators, and nursing 

_ supervisors, Shifts were established 
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for all personnel. Physicians were as- 
signed to shifts and areas of responsi- 
bility. Hospitalized patients became 
the responsibility of the physician as- 
signed to that particular area. This 
assured adequate care for all hospi- 
talized patients, as well as any person 
in the community requiring medical 
attention. This system did put addi- 
tional responsibility on nurses for the 
care of patients. As individual physi- 
cians became available and located 
their private patients, they assumed 
the responsibility for their care. 

On the second postflood day, Sun- 
day, June 11, the operating plan was 


‘modified. It was apparent that the 


emergency status would continue for 
several days. Shifts were shortened 
from 12 to 8 hours. It was decided 
that. private physicians’ offices, as 
such, would not be open. Private clin- 
ics in the city were designated as 
specialty centers: medical, surgical, 
and gynecological. Physician assign- 
ments (emergency room, ward, or 
specialty. care center) were made ac- 
cording to the physician's skills, and 
without regard to private affiliation. 


Medical Information Center 


In conjunction with the above plan, 
a medical information cer.ter was es- 
tablished at St. John’s Hespital. This 
center was manned continuously by 
nurses, and was assigned the respon- 
sibility of directing all patients to ap- 
propriate care areas, as well as an- 
swering medical inquiries. Existence 
and funetion of the center was publi- 
cized over the local radic. In retro- 
spect, the information center proved 
to be a key part of the emergency 
care program. It provided a central 
control point for patient care. Of 
greater importance, it provided the 
public with the certainty taat medical 
assistance was available. 

This portion of the program contin- 
ued until the fourth postdisaster day, 
at which time the private physicians’ 
offices were reopened and the infor- 
mation center was closed. 


Recovery and Evaluation 


One week following the flood, St. 
John’s Hospital was recpened for 
elective admissions. After a massive 
cleanup and reconstruction, Bennett- 








Clarkson Hospital was able to resume 
patient care on a limited basis ten 
days following the disaster. 
Accurate figures for the number 
and types of injuries are not avail” 
able. It should be pointed out that this 
particular disaster did not generate a 
large number of severe injuries. With 











e treated for 
nd exposure. 
n patients 





lacerations, abrasi: 
At St. John’s H 
were admitted, were seen in 
the emergency tre t area in the 
48 hours following the flood. 

In caring for lacerations, the de- 
gree of contamination was frequently ne 
misjudged, and the wounds closed pri- 
marily. Unfortunat y, this is all 
too common an error in treatment of 
mass casualties. Virtually all of these 
wounds required opening and addi- 
tional treatment within 24 to 48 
hours. 
ai i was not a pari of the 

; he 














relative ‘egies of calm coer 
hospitals did much to allay apq 
sion. The real emotional problem 

anticipated later. ; 

From the time of the dieter the 
Pennington County Health Depart- 
ment was active. Its primary role was 
that of advising the Civil Defense 
Authority in health matters, and, 
monitoring the effectiveness of health 
care systems. The department estab- 
lished tetanus and typhoid immuniza- 
tion centers. Using air injectors, local 
and state health personnel, supple- 
mented by volunteers, administered 
53,000 immunizations in the week fol- 
lowing the flood. Aerial spraying of 
the entire flood area was carried out 
for insect and vector control. This was 
a joint operation of the Health De- 
partment and the US Department of 
Agriculture. The Health Department 
also assisted in the coordination of 
the various health-related agencies 
working in the city. 

While only alluded to in this paper, 
the medical profession was aware 
throughout the emergency period of 
the difficulties in obtaining medical 
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supplies, food, water, power, ete. 
These problems were capably handled 
by those accustomed to managing 
_ them on a daily basis. Detailed re- 
porting is properly left to those 
- individuals. 

“It must also be mentioned that 
there is a real cost in delivering 
emergency care. Ways and means are 
available to meet this cost, but again 
- this aspect of a disaster is best man- 
aged by those experienced in this 
< area. 

Based on the Rapid City experi- 
vence, the most valuable asset a com- 
munity can have at the time of dis- 
aster is a plan. The plan must be 
` simple and flexible. Those involved in 
‚its execution must be familiar with 
‘the plan. In other words, practice is 
~ required. Special attention should be 
given to communication. This in- 
eludes alternate plans for communi- 
< eating with the medical group, as well 
as a plan for communicating with 
those seeking the services of the med- 
ical group. 

The disaster in Rapid City was 
“somewhat unique in that virtually. all 
of the community was affected. A 

large number of casualties was gen- 
erated; fortunately the majority of 
these injuries were relatively minor. 
The medical community was able to 
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respond quickly and appropriately. 


We are confident that a far larger 
number of casualties could have been 
managed kad the necessity arisen. 


Reconstruction as of 
Nine Months Later 


The missing persons list, which has 
been maintained by the county sher- 
iff, now stands at five. These individ- 
uals are presumed to be dead, but 
have not been officially declared so by 
the courts. The official deaths. are 


placed at 238. The remainder of the 


original 4,500 persons listed as. miss- 


ing have been accounted for. The ma- 


jority of these people simply came 
forward and identified themselves. A 
certain number had been reported 
missing by families outside of the 
area and required more effort to 
locate. 

Cleanup, planning, and reconstruc- 
tion started virtually as the water 
was subsiding. With respect to plan- 
ning and reconstruction, perhaps the 
most innovative measure taken has 
been the creation of the “green belt.” 
This has iavolved obtaining a tract of 
land bordering Rapid Creek through- 
out its course within the city for pub- 
lic property. The land involved is that 
where the most severe damage oc- 
curred and the land most likely to be 


flooded in the future. This land will be 


used for parks and other recreational 
purposes. At the present time, apy 
proximately half of the designated 


-Jand has been acquired with no spe- 
. cial problems anticipated in acquiring 


the remainder. 

Following the flood, approximately 
100. businesses. were unable to open. 
Over half of these are now back in 
business, either following extensive 
renovation or in new locations. Of 
those not yet open, only four or five 
do not plan to do so. The death of the 
owners in two instances and a combi- 
nation of ill health and age are the 
reasons given, > 

-. There is a definite housing shortage 
in the Rapid City area. All available 
vacant. housing was quickly filled fol- -- 
lowing the flood. The majority of dis- 


placed families were located on a 


temporary basis in mobile homes, At 


the present time, construction of pri- - . 
vate dwellings is at an all-time high. 
The emotional problems, which had 


been predicted for the flood area, 

have not materialized. Those individ- 

uals and groups involved in the treat- 

ment of psychiatric patients have 

seen a number of flood-related grief 
reactions and depressions, but in gen- 
eral, the community is emotionally 

sound and the morale high. 
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he controversial adenoma 


Jne of the most common 
esions of the Gl tract. Often 
symptomatic. Often an 
ndication of the presence 
and/or development of more 

Solyps. Ithas a much- 
debated relationship to 
soloniccancer. Some think 

st actually degenerates into a 
sarcinoma. Some think not. 

When polyps are present in 
he distal colon, the best way 

o find them is through con- 

“ventional sigmoidoscopic 
examination. And, be they 
2enign or malignant, the best 

erapy is removal. 

any surgical procedures 

“san contribute to temporary 
sostoperative constipation. 

o hetp return bowel function 

o normal as quickly and as 


gently as possible, consider 
Feet Enema for postopera- 
tive constipation relief. 

m Works rapidly, usually 
within 2 to 5 minutes 


m Cleanses the leftcolonand 
rectum; spares upper por- 
tions of the GI tract 


@ Ready to use, easy to use, 
completely disposable 


@ Unique constructionregu 
lates flow; prevents leakage 
and reflux 


m Anatomically correct, 
prelubricated rectal tip helps 
avoid injury to bowel wall 


Fleet Enema 


Fast, effective relief of 
postoperative constipation 


Contraindications: Dc not use 
when nausea, vomiting, or ab- 
dominal pain is present. Warn- 
ings: Frequent or prolenged use 
of enemas may result in de- 
pendence. Take only when 
needed or when prescribed by 
a physician. Precautions: Do not 
administer to children under 
two years of age unless directed 
by a physician. 

FREE BOOKLET. A supply of a 
patient booklet, Protecting 
Yourself with a “Proc*o” Exami- 
nation, is available, free of 
charge, on request to C. B. 
FLEET CO., INC., P, O. Box 
1100, Lynchburg, Va. 24505. 


Flee C. B. FLEET CO., INC. 


Lynchburg. Va, 24505 














DYNAMICS 


Brief, brilliant studies drawn 
from a close, often painful 
scrutiny of human violence 





Jan Fawcett's superbly edited 
book takes you on an explora- 
tion into this age of violence. 
Nightmarish cases from con- 
temporary history...war, bomb- 
ings, assassination, mass murder, 
rape, arson, riots...are the back- 
drops against which eminent psy- 
chiatrists discuss violence and 
aggression. 


immensely revealing and read- 
able, Dynamics of Violence ex- 
amines violent aggression in 
terms of historical and social 
dimensions in our national his- 
tory, clinical case studies of 
violent individuals, and clinical 
research investigations. 


Order your copy today! Send 
your remittance to the American 
Medical Association, 535 N. 
Dearborn St., Chicago, HL. 60670. 


Send me ————— copy(s) of Dynamics of 
Violence priced at $3.95. (OP-240.) My 
payment of $ wu is enclosed. 
NGI Gs net te a a, ee ned 
AGG CSS ino re oa te eee 


City/State/Zip 
AOS673 $ ™ 
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-Photofiberoptic Bronchoscopic Findings’. 


During Lung Transplant Rejection 


..Koichiro Shimada, MD; Bernard Gondos, MD; John R. Benfield, MD Los Angeles 


The role of flexible bronchoscopy in de- 
tecting rejection following lung transplanta- 
| tion was studied at four- to 10-day intervals 
in 47 dogs, including 31 allograft recipients, 
< ten. autograft recipients, and six controls 
-without operations. 

Anastomotic narrowing inevitably oc- 
curred within the first postoperative week. 
| After: allografting without immunosup- 
pression, anastomotic narrowing was. pro- 
gressive. Despite rejection, segmental and 
subsegmental bronchi were remarkably nor- 
. mal. During rejection delayed by immuno- 
“Suppression, there was a 33% reversibility 
rate for anastomotic narrowing. Bronchial 
< biopsies were not helpful. Mucosal exudate 
and pus were regularly seen when pneu- 
: monia was the cause for graft failure. 

We conclude that progressive bronchial 
‘anastomotic narrowing is a manifestation of 
rejection. Bronchoscopy will be helpful in 
“Management of human lung transplant re- 
cipients by identifying anastomotic stenosis 

< and early endobronchial signs of pneumonia. 


mmunosuppressive therapy likely 
will never completely prevent 
lung transplant rejection and it is 
vital that rejection be detected 


promptly. Although this is true for all 
organ grafts, it is especially impor- 
tant in pulmonary allografts in which 
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it may be extremely difficult to differ- 
entiate rejection from infection. Pre- 
vious efforts to recognize lung allo- 
graft rejection early have focused 
upon light microscopy, electron mi- 
croscopy, pulmonary function studies, 
alterations in the pulmonary vascula- 
ture, and immunologic observations. 
Nevertheless, a reliable, precise, and 
objective way to recognize lung 
transplant rejection does not yet 
exist. We ave postulated that the 
bronchi may be an ideal approach to 
this goal because they can be safely, 
simply, and repetitively examined 
without operation. The purpose of the 
present article is to describe the endo- 
bronchial findings associated with 
failure of canine lung grafts. 


Methods 


Left lung grafts were made in the man- 


ner standard for our laboratory.’ The. 


atrial cuff technique with continuous 5-0 
and 6-0 suture was employed. All dogs re- 
ceived 400,000 units of procaine penicillin 
G and 1 gm of streptomycin intramuscu- 
larly daily for the first five postoperative 
days. The recipients included inbred im- 
munologically matched beagles and mon- 
grels divided into groups as follows: group 
1-immunosuppressed allografts: These 
dogs were treated with azathioprine, 5 
mg/kg/day, ard methylprednisolone, 4 


mg/kg/day, for the first five postoperative. 


days. Thereafter, the immunosuppressive 
regimens were iadividually varied depend- 
ing upon whether or not there was evi- 
dence suggesting rejection, infection, or 
bone marrow depression; group 2—nonim- 
munosuppressed.allografts; group 3—auto- 
grafts; group 4—zontrols: These dogs were 
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anesthetized for 24% hours without oper- 
ation. 

Photofiberoptie flexible bronchoscopies 
were performed. immediately after oper- 
ation or anesthesia and serially thereafter 
up to 130 days following lung grafting. The 
examinations were repeated with the dogs 
under general anesthesia at intervals of 
four to ten days until death, with a 5-mm 
flexible fiberscope, and also with rigid 
straight and right angle fiberscopes pow- 
ered from a cold halogen’ light source. 
Ventilation during the examinations was. 


provided through the side arm of an oc © 


clusively fitting cuffed tracheoscope through’ 
which the examining instruments were 
passed. The tracheobronchial trees of the 
grafts were compared with those of recipi- 
ent’s own lungs by observation as well as 
by serial photographs. Bilateral bronchia! 
mucosal biopsies were obtained when theree 
were apparent abnormalities and in ran- 
domly selected representative animals > 
even in the absence of grossly apparent | 
abnormalities. Specimens for light micros- 
copy were stained with hematoxylin-eosin. ee 
Bronchial. brushings. and washings were o = 
obtained for culture and cytologic exami- ae 
nation even in the absence of gross ar on 
dence af infection. es a 


Results 


Observations were made i in 14T dogs; ` 
including six controls and 41 recipi- 


-ents of grafts with an average of 60 
time ranging a 
from 40 to 100 minutes. Twenty-three 





minutes of ischet 


recipients had immunosuppression 
(group 1), eight had no immuno- 
suppression (group 2), and ten had au- 


tografts (group 3). The mean survival _ 


in group 1 was 218 day: (4to97), and” 
that of group 2 was 16.1 days (4 to 68). 








preciated by chest x-ray films or other 
clinical ground potas the 33 


ee months after allbgratting with 
overlying and adjacent mu- 


The maximum degree of bronchial 
stenosis at any time during the post- 
operative course is summarized in 
Table 1. Note that all group 2 dogs 
(unmodified allografts) developed 
greater than 50% narrowing of the 
bronchial lumen and that four of 
these six dogs had bronchial narrow- 
ing of the lumen greater than 75% be- 
fore death. By way of contrast, only 
_ half of the group. 3 dogs (auto- 
_ transplants) developed maximal ste- 
nosis greater than 50% at any time 
during the postoperative course. This 
difference is statistically significant 
(P< .05). The 17 dogs in group 1 (im- 
munosuppressed. allotransplants) in- 
eluded eight whose. maximal bron- 
chial stenosis of the lumen was 
greater than 50% and six who never 
had more than 25% stenosis. The inci- 
dence of greater than 50% stenosis is 
ho greater in group 1 than in group 3. 
Five of the ten autotransplant recipi- 
ents either had no bronchial stenosis 
at all or at most had anastomotic nar- 
rowing of the lumen of less than 25%. 
In comparison, none of the group 
1 dogs escaped bronchial narrowing 
and nine of 17 had less than 50% max- 
imal bronchial stenosis. This suggests 
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that immunosuppression decreases 
the incidence of stenosis in allograft 
recipients as compared te that in 
recipients who were not immuno- 
suppressed. While it is apparent that 
significant bronchial narrowing can 
occur after autografting, it is also 
clear that it is more common and 
more severe after allografzing. 

The anastomotic stricture was re- 
lentlessly progressive in all six of 
the group 2 nonimmunosugpressed al- 
lograft recipients. An example is 
shown in Fig 2. By way of contrast, it 
either did not occur or it was rever- 
sible in nine of the ten autotrans- 
plants serially observed. An example 
of reversibility is shown in Fig 3. The 
difference in the rate of reversibility 
of bronchial stenosis between auto- 
grafts and unmodified allografts is 
statistically significant (P< .01). Only 
one autograft had progressive ste- 
nosis, However, of the nine immuno- 
suppressed allografts, four suffered 
progressive stenosis, two remained 
stable, and three had reversal of 
their maximum anastomotic narrow- 
ing (Fig 4). The difference between 
the rate of reversibility in modi- 
fied allografts and autotransplants 
is statistically significant (P<.02). 
The difference between the rate of re- 
versibility of bronchial narrowing in 
modified allografts and in unmodified 
allografts is not statiszically signifi- 
cant. While there is insufficient evi- 
dence to claim that immunosuppres- 
sion arrests stenosis, iz is clear that 
progressive bronchial stenosis follow- 
ing lung grafting is a feature of 
transplant rejection. It is reversible 
in most autotransplanzs and in some 
immunosuppressed allografts, but re- 
versibility was never observed in re- 
cipients without immunosuppression. 
These data are summarized in Table 
2. 

The bronchial mucosa of lung 
grafts distal to the bronchial anasto- 
mosis generally appezred grossly rel- 
atively normal not only in auto- 
transplants, but also during rejection 
which was manifested by the other 
test methods.’ In comparison, the re- 
cipient’s own bronchi showed mild to 
moderate mucosal swelling partic- 
ularly at the segmental and subseg- 
mental bifurcations. For example, 
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Fig 5 shows the blunted spurs of 
bronchial edema formation in the pe- 
ripheral bronchi of the lung contra- 
lateral to a allograft. This edema usu- 
ally reached its highest peak between 
the 12th and 20th postoperative days. 
Thereafter, there was gradual recov- 
ery in those dogs who survived 
longer. Interestingly enough, two of- 
six anesthetized controls who were 
not operated upon (group 4) showed. 
mild bilateral bronchial mucosal 
swelling, thus indicating that these 
findings are at least in part. nonspe- 
cifie or related to the contralateral 
graft operation. The data are summa-. 
rized in Table 3. 
When pneumonia, as judged by biop- 
sies and cultures, was the primary 
process in the grafted lungs, bron- 
choscopic observations were helpful in 
that they demonstrated characteristic 
purulent exudate in branch bronchi. 
These findings are illustrated in Fig 
6. They were present in five dogs with 
pneumonia and absent when rejec- 
tion alone was causing graft failure. 
The bronchial mucosal biopsies ob- 
tained from grossly abnormal sites 
showed changes including acute bron- 
chitis and submucosal edema in 
grafts (Fig 7) and in the contralateral 
lungs. These were therefore not a 
good guide as to whether or not there 
was rejection. Thus, it was impossible 
to identify rejection by bronchoscopic 
observation, but evidence of pneu- 
monia was readily apparent in seg- 
mental and subsegmental bronchi. 
The temporal evolution of the bron- 
chial stenosis in groups 1, 2, and 3 is 
compared in Fig 8 which is based 
upon 103 examinations in 41 dogs. 
Significant stenosis is defined as nar- 
rowing of greater than 25% of the es- 
timated normal lumen. Therefore, the 
absence of significant stenosis re- 
quires patency of 75% or greater. No 
dogs had significant stenosis immedi- 
ately after operation. Between post- 
operative days 2 and 6, half of the 
dogs had significant stenosis. More 
specifically, there was stenosis in 30% 
of modified allografts, 50% of auto- 
grafts, and 71% of unmodified allo- 
grafts. Between the eighth and 12th 
postoperative days the incidence of 
significant stenosis had become even 
greater in both groups of allografts, 
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Fig 1.—Bronchial anastomosis of an im- Fig 2.—Progressive bronchial anastomotic stenosis in an unmodified allograft recipient 
munosuppressed allograft 90 days after op- who died of rejection 36 days after operation: Left, Stenosis of normal lumen (50%) by 
eration. Note smooth but narrowed suture tenth postoperative day. Right, Nearly complete stenosis by 36th day. Note barely inserted 
line. 1.5-mm diameter cytology brush. 
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Fig 4.—Gradually reversible anastomotic stenosis in a modified allograft recipient. Left, About 25% stenosis on eighth postoperative day. 
Center, Nearly normal lumen by 12th day. Right, Essentially normal, smooth mucosal surface around suture line on 20th day. Thereafter this 
dog suffered from progressive rejection leading to death on 35th postoperative day. 
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Fig 5.—Peripheral bronchial mucosal edema contralateral to group 1 allograft in dog 934 Fig 6.—Characteristic sputum indicating 
thirty days after operation. Left, Blunted segmental spurs in right lung. Right, Normal sharp pneumonia in lower lobe bronchus. 
segmental spurs in graft. 
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Table 1.—Maximum Bronchial Anastomotic Stenosis in Serial Observations: 
92 Examinations in 33 Dogs 










Degree of Stenosis* 
‘ No. of 
Dogs 0 + ++ ++ + 
Grou 3 5 
Allotransplants ee ; 7 o $ ; Be n 
Autotransplants Group 3 10 1 4 (6] ac] 2 
Totals 33 1 10 3 -8 11 





* Degree of stenosis: + = <25%; ++ = 25% -50% ; =—H+ = 50%-75%; HHE = >75%. 
tP-<.05 for the difference in incidence of stenosis >50% between groups-2 and. 3. 
P <.025 for the difference in incidence of stenosis >59% between groups 1 and 2. 











Table 2.—Reversibility of Bronchial Anastomotic Stenosis: 
81 Examinations in 25 Dogs 


Reversible Progressive Stable 


¿> Allotransplants: 


Group 1 3* 
Group 2 ot 


Autotransplants Group 3 9 





* P-<,02:as compared to autografts. TP <.01 as compared to autografts. 






Table 3.—Mucosal Edema of Recipients Own Contralateral Bronchi: 
109 Examinations in 34 Dogs including 6 Controls 












Allotransplants 





Group 1 
Group 2 


Group 3 10 







Autotransplants 
Controls 





Fig 7.—Section of bronchial biopsy from 
art. immunosuppressed allograft recipient 
(No. 738) during graft rejection 12 days af- 
ter transplantation. It shows moderate sub- 
cosal edema, but no changes specific for 
tion (hematoxylin-eosin, original mag- 
ication x 500). Similar nonspecific find- 
s. were found in all groups of graft recipi- 
, including autografts. 
























o— o Modified Homografts (Group 1) 
e- -+ Unmodified Homografts (Group 2) 
a&—a Autografts (Group 3) 

*P <,01 as Compared to Autografts 
+P < .05 as Compared to Autografts 

( ) = Number of Examinations 
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Fig 8:~—Temporal evclution of bronchial anastomotic stenosis after lung grafting: 103 ex- 
aminations in 41 dogs. Significant stenosis is defined as narrowing of normal lumen greater 
than 25%. By second sostoperative week, groups 1 and 2 had significantly greater incidence 
of stenosis than group 3 autografts. 
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but only one of eight autografts in 
which the observations were per- 
formed at this postoperative period 
had residual significant: stenosis. This 
difference between the incidence of 
stenosis in autografts as compared to 
modified allografts is significant 
(P< .01) as is the difference between 
autografts and unmodified allografts 
(P< .01). After 17 days, the only un- 
modified allograft survivor had sig- 
nificant irreversible bronchial ste- 
nosis. The autografts, whose early 
postoperative narrowing had rapidly 
reversed, showed mild, usually insig- 
nificant late stenosis about one month 
after operation. Only one of these 
dogs had significant late stenosis. We 
conclude that bronchial narrowing 
within the first postoperative week is 
largely a consequence of operation, 
while thereafter it is a consequence of 
graft failure and therefore may be 
> presumed to be a part of graft rejec- 
tion. 
Comment 


For successful clinical lung trans- 
plantation, the prompt and accurate 
diagnosis of rejection and its differ- 
entiation from infection will be im- 
portant. We have previously reported 

`: the results from multiple test meth- 
ods for the study of rejection, in- 
cluding serial open lung biopsies, 
percutaneous needle biopsies, and im- 
munologic studies.’’ The endobron- 
chial changes associated with lung 
transplantation have not been previ- 
ously studied, despite the fact that 
bronchial anastomotic healing has 
been somewhat controversial. Mills et 
al,” Nettleblad et al, and Haglin™ 
have advocated bronchial artery 
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diovase Surg 62:183-187, 1971. 

2. Isawa T, et al: Functional assessment 
of canine lung transplants by radioisotope 
lung seanning procedar. Am Rev Resp 
Dis 103:76-84, 1971. 

3. Benfield JR, et al: Serial observations 
on immunologically matched lung allo- 

afts. J Thorac Cardiovase Surg 64:907- 

21, 1972. 

4, Walker EL, Gabriele O, Hutchin 
P: Pulmonary angiography sequential 
changes during acute rejection of canine 
lung allografts. J Surg Res 10:405-411, 
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transplants, and Veith and Richards 
have suggested a telescoped bronchial 
anastomosis.’? We therefore felt that 
direct serial observations of the 
bronchi might provide useful clini- 
cally applicable information, partic- 
ularly since flexible fiberoptic bron- 
choscopy can now be done easily and 
safely at the bedside. 

The mest noteworthy findings in 
this study relate to the anastomotic 
stenosis which was almost universally 
present within the first postoperative 
week despite the fact that it was ab- 
sent immediately after operation. 
The data show that early stenosis 
within the first week is reversible 
both in autografts and in some immu- 
nosuppressed allografts while unmod- 
ified allografts uniformly had pro- 
gressive stenosis. Thus, bronchial 
anastomotic narrowing is a manifes- 
tation of rejection. Nevertheless, it 
must be recognized that occasional 
late bronchial narrowing may also be 
seen in autegrafts as a consequence 
of scar formation alone. 

We found no evidence of inade- 
quate bronchial blood supply either 
early or late after grafting, and the 
incidence of bronchial anastomotic 
leak was oniy 6%. Since these leaks 
were appreciated only by bronchos- 
copy and not by chest x-ray films, and 
because they-did not cause the death 
of the animals, we conclude that there 
likely is no need for bronchial artery 
transplants or for a telescoped 
anastomosis. 

Neither direct examination of sub- 
segmental brenchi nor bronchial bi- 
opsies were helpful in diagnosing re- 
jection. Indeed, the bronchial mucosa 
of the grafts was grossly remarkably 
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normal even during end-stage rejec- 
tion. To date, bronchial biopsies have 
been of little help and they are there- 
fore unlikely to be clinically useful 
The mild to moderate edema seen re- 
currently in the bronchi of the recipi- 
ents’ own lung was a surprising find- 
ing which we cannot yet fully explain. 
It was also seen transiently and bilat- 
erally in controls who did, not undergo 
surgery, and we must conclude that it 
is either a consequence of the general 
anesthetic or occasionally seen in ap- 
parently normal dogs. Why it did not 
occur in the grafts remains a matter 
for speculation. Perhaps an intact 
bronchial artery supply. is required 
for this edema to form. We doubt that 
this observation has clinical impor- 
tance for lung transplants, but it may 
be worthwhile pursuing in studies 
evaluating mucociliary transport. 
What can we expect from bronchos- 
copy in the management of postoper- 
ative lung transplant recipients? 
First of all, it will recognize bronchial 
stenosis. Second, it will be useful for 
discrete bronchopulmonary cleansing 
distal to stenotic points. Third, it will 
reveal segmental and subsegmental 
exudates of pneumonia, perhaps be~ 
fore there are radiologic and clinical 
signs of pneumonia. We shall there-. 
fore use flexible fiberoptic bronchos- 
copy liberally in the postoperative 
management of human lung trans- 
plant recipients. 
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Neostigmine methyisulfate, € muscarinic 
drug, is frequently employed to reverse the 
paralytic effect of curare at the conclusion of 
surgical: procedures. The experiments re- 
ported document the potent muscarinic ef- 
fect of neostigmine on the large bowel, caus- 
ing intraluminal colonic pressure to rise 15 
times above base line. This is accompanied 
by ‘severe spasm, associated with fore- 
shortening and hypersegmentation of the 
bowel. The prior administration of atropine 
sulfate, an antimuscarinic drug, in the dose 
customarily employed during anesthesia, 
does not ameliorate or abolish the mus- 
carinic effect of neostigmine om the canine 
colon. The muscarinic effects of neostigmine 
did not result in the disruption cf an anasto- 
mosis fashioned in the canine colon. 


A the conclusion of a surgical 
procedure, the anesthesiologist 
commonly employs neostigmine meth- 
ylsulfate with the intent of reversing 


the action of nondepolarizing neuro- - 


muscular blocking agents such as cu- 
rare. In addition to its action on skel- 
etal muscle, neostigmine is known to 
exert a muscarinic effect on -the 
smooth muscle of the wall of the 
bowel, resulting in a hyperdynamic 
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state manifested. by hypersegmen- 
tation of the colon, increased fre- 
quency and amplitude of contraction, 
and increased ‘intraluminal colonic 
pressure.’ This effect occurs both i 
small and large bowel, but is mos 
marked in the large bowel, parti 
ularly the left colon.’ ae 

At the time of abdominal colecti 
for ulcerative colitis and fellow: 
the administration of neostigm 
Bell and Lewis’ observed disruption 
of a newly constructed ileorectal 
anastomosis by a. hyperperistaltic. 
wave. They subsequently determined, 
in a retrospective analysis, a 36% inci- 
dence of anastomotic leak in 33 pa- 
tients who were administered neo- 
stigmine following. colectomy with 
ileorectal anastomosis. Only two of 50- 
patients who underwent identical 
surgical procedures, and in whom 
neostigmine was not employed, mani- 
fested an anastomotic leak. They con- 
eluded that neostigmine, by virtue of 
its muscarinic action on the celon, in- 
duced hyperperistalsis of such magni- 
tude as to put excessive traction on 
the anastomosis and to cause anasto- 
motie disruption. 

The experiments to be reported 
were designed to study the musea- 
rinic action of neostigmine on the co- 
lon when this drug was employed to 




























_ reverse the neuromuscular blocking ` 


effect of curare. Documentation was 
desired as to the degree of hyper- 
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peristalsis, the subsequent increase in 
intraluminal pressure, and whether 
such effects could cause anastomotic 
disruption in the canine colon. Addi- 
tionally, the effect of atropine sulfate, 
a drug with antimuscarinic proper- 
ties, was also studied to determine 
whether, in the customary dose 
range, it would block the muscarinic 
action of neostigmine. The anesthesi- 
ologist almost invariably employs at- 
ropine at the onset of surgery, to re- 
duce bronchial and salivary secretions 
during the surgical procedure. Atro- 
pine may again be employed at the 
conclusion of surgical procedures, 
prior to the administration of neo- 
stigmine, in an attempt to block the 
potentially dangerous nicotine ef- 
fects of neostigmine on the cardiac 
rate. 


Materials and Methods 


The experiments were conducted in 
mongrel dogs, weighing 15 to 40 kg. The 
colon was emptied with laxatives and en- 
emas prior to surgery. The dogs were 
anesthetized intravenously with pheno- 
barbital sodium (30 mg/kg of body 
weight), intubated, and ventilated by a 
respirator. A venipuncture was performed 
and an intravenous infusion of 5% dextrose 
in normal saline was instituted. This 
venous portal was employed for. adminis- 
tration of drugs. j 


RECORDER 


Fig 1.—Dog is anesthetized, intubated, 
and ventilated by a respirator. Intralumi- 
nal colonic. pressure is monitored via 


transanal intracolonic catheter con- 
nected to a pressure. transducer, pre- 
amplifier, and recorder. Drugs (5% dex- 
trose in normal saline) are administered 
intravenously. 
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Intraluminal colonie pressure was con- 
tinuously monitored by a saline-filled No. 
12 French polyethylene tube, which was in- 
serted transanally and positioned in the 
distal sigmoid colon (Fig 1), This was con- 
nected to a pressure transducer and a 
recording system with a preamplifier. The 
system was calibrated to a paper speed of 
0.5 mm/sec. Each millimeter exeursion on 
the graph represents a pressure change of 
1 mm Hg. 

Group 1—Control: Colonic Anastomosis. — 
Five dogs underwent celiotomy, transec- 
tion of the distal descending colon, and an 
end-to-end open anastomosis with use of 
an inner layer of continuous 3-0 chromic 
catgut placed through all layers, and an 
outer seromuscular layer of interrupted 3-0 
silk. The anastomosis was tested for leak- 
age by transmural instillation of methyl- 
ene blue into the colon under manual pres- 
sure with the anastomosis under direct vi- 
sion and prior to closure of the celiotomy 
incision. 

In this and all subsequent test groups, 
the animals were killed 48 hours after sur- 
gery and autopsies performed. The integ- 
rity of the anastomosis was evaluated vi- 
sually and by intracolonic instillation of 
methylene blue at autopsy. 

Group 2—Colonic Anastomosis and Neo- 
stigmine.—This group was designed to 
document any change in intraluminal co- 
lonic pressure and motility following the 
administration of neostigmine and the ef- 
fect of the colon of any such changes. Each 
of the five dogs acted as its own control for 


GROUP 1 {5 DOGS) 


NO DRUGS ANASTOMOSIS 
e ANA ONIY 


GROUP 3 {5 DOGS) 


determination of base line pressure and 
motor activity. These were recorded for 
five minutes following the induction of an- 
esthesia. Celiotomy was performed, the cœ 
lon divided, and an open end-to-end, two- 
layer colonic anastomosis accomplished 
as in the controls (group 1). This anasto- 
mosis was. tested for leakage by instilla- 
tion of methylene blue. The catheter used 
to monitor pressure was advanced beyond 
the anastomosis and positioned just orad 
to the anastomosis. Pressure and motility 
were recorded for ten minutes. Neo- 
stigmine methylsulfate (0.035 mg/kg of 
body weight) was administered intrave- 
nously as a single bolus. The effects pro- 
duced by the drug on the bowel were moni- 
tored visually, and intraluminal pressure 
and motility were recorded for the ensuing 
30 minutes. The anastomosis was again 
tested for leakage by instillation of 
methylene. blue, and the celiotomy was 
closed. 

Group 3—Colonic Anastomosis, Curare, 
and Neostigmine.—This group was designed 
to document whether the prior adminis- 
tration of the neuromuscular blocking 
agent, curare, altered the subsequent mus- 
carinic effects of neostigmine on the colon. 
Such sequential administration of these 
drugs simulates their clinical use in surgi- 
cal procedures. 

Five dogs were anesthetized, base line 
recordings of colonic pressure and motility 
obtained for five minutes, and tubocura- 
rine chloride (0.2 mg/kg of body weight) 
was administered intravenously as a single 


GROUP 2 (5 DOGS) 


Fig 2.—Control animals (group 1) and three test groups. All animals had two-layer 
chromic catgut and silk colonic anastomosis. Animals in groups 2 through 4 had drugs 
administered as shown. Recordings were made of intracolonic pressure and motility. 
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bolus. Celiotomy, division of the colon, and 
standard two-layer anastomoses were ef- 
fected. The anastomosis was tested for 
feakage with methylene blue. Pressure and 
motility recordings were made for ten 
minutes. Neostigmine methylsulfate (0.035 
mg/kg} was administered intravenously, 
and reeordings of colonic pressure and mo- 
tility were made for 30 minutes. The 
anastomosis was tested for leakage with 
methylene blue and the celiotomy closed. 
Grotip 4~—Colonic Anastomosis, Curare, At- 
Topine; and Neostigmine.—This group was 
designed to document. whether atropine, 
when ‘administered prior to the neo- 
stigmine in a dose and time sequence com- 
monly employed during anesthesia, would 
block the muscarinic effects of neostigmine 
on the colon. : 
. Five dogs were anesthetized, tubocura- 
rine chloride (0.2 mg/kg of body weight) 
< was administered intravenously, and re- 
cordings were made as in group 3. Follow- 
ing the two-layer colonic anastomosis, and 
o after examining the anastomosis for leak- 
age, atropine sulfate, 0.012 mg/kg of body 
“weight, was administered intravenously as 
-a single bolus. Intracolonic pressure and 
: motility were recorded for three minutes, 
: < neostigmine methylsulfate (0.035 
ng/kg of body weight) was given in iden- 
tical fashion to group 3. Recordings were 
“made for the ensuing 30 minutes. The 
anastomosis was tested for leakage by in- 
stillation of methylene blue. 
The experimental design for dogs in 
groupe ‘Lthrough 4 are depicted in Fig 2. 
Ae Group §~Single-Layer Colonic Anasto- 
ee mosis, ‘Curare, Atropine, and Neostigmine.— 
This group was designed to determine 
whether the effects produced by neo- 
tigmine would be more likely to cause 
nastomotic disruption in a single-layer co- 
ic anastomosis, as compared to a two- 
ayer colonie anastomosis. These studies 
were performed in dogs in which the 
~ anastomosis was performed in redundant 
colon and in nonredundant. colon. 

Ten dogs underwent an. experiment 
identical in design to that in group 4 with 
the following exceptions: (1) Single-layer 
interrupted 3-0 silk suture anastomosis 
was performed on five dogs with use of 
closed technique. The colon was then al- 
lowed to lie free in the peritoneal cavity, in 
its anatomic position, under no tension, 
and with normal redundancy; and (2) An 
identical anastomosis was performed in 
five dogs, but the colon was sutured, with- 
out tension, to the lateral abdominal wall 
approximately 15 em proximal to the 
single-layer anastomosis. The colon was 
anatomically fixed to the anus distally. 




















Presgure and motility recordings were 


obtained in a manner identical to that in 
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the previous test groups. Drug dosages 
were identical to those in group 4. The 
anastomosis was tested for leaxage in each 
dog by instillation of methylene blue. 


Results 


Group 1—Control.—All five dogs had 
a visually intact anastomosis after 
completion of the anastomosis and at 
postmortem examination. Evidence 
of peritonitis was not present. All 
anastomoses were patent and did not 
leak when tested with methylene 
blue. 

Group 2—Colonic Anastemosis and 
Neostigmine.—Resting base line intra- 
luminal colonic pressures ranged be- 
tween 2 to 4 mm Hg prior to the 
administration of neostigmine. Fol- 
lowing the administration of neo- 
stigmine, all dogs demonstrated 
marked hypermotility of the colon, 
manifested by significant increase in 
intracolonic pressure (Table). Intra- 
colonic pressure rose to a mean of 36.6 
mm Hg above the base line pressure. 
This effect is demonstrated graphic- 
ally in Fig 3. Colonic hypermotility 
manifested itself as soon as 1.4 min- 
utes after administration of neo- 
stigmine, reached its peak at a mean 
of 8.1 minutes, and gradually dis- 
sipated over the ensuing 6 to 10 min- 
utes (Fig 4). Visually the bowel ap- 
peared to be in severe spasm, with 
obvious shortening. The serosal sur- 
face of the bowel appeared pale and 
ischemic during the peak of the con- 
tractions. Anastomotic leas or disrup- 
tion after completion of tae anasto- 
mosis, or a postmortem examination, 
was not evident in any of the dogs. 

The data, including the mean val- 
ues, for the onset, peak, and duration 
of intracolonie hypertension and the 
magnitude of the intracclonic pres- 
sure rise for all dogs in. groups 2 
through 4, are recorded in the Table. 
Figure 4 graphically depicts the mean 
values for onset, peak, and duration 
of intracolonic hypertension for 
groups 2 through 4. Figure 5 graphic- 
ally demonstrates the rise in intra- 
colonic pressure above resting base 
line levels. 

Group 3—Colonic Anastemosis, Cu- 
rare, and Neostigmine.—-The adminis- 
tration of curare did not visually af- 
fect the colon, nor was chere any 





significant measurable effect on čo- 
lonic motility or pressure. [ntrave- 
nously administered neostigmine in- 
duced an effect in animals pretreated 
with curare identical to the effect in” 
animals treated with neostigmine. 
alone. In Fig 6, this is illustrated: 
graphically as observed in one dog. 
The time of onset, the peak, the dura- 
tion, and the magnitude of hyper- 
peristalsis and hypermotility were 
comparable in this group to the same 
measurements in those dogs which re- 
ceived neostigmine alone (Fig 4 and 
the Table). Visually, the colon mani- 
fested severe spasm, hypersegmen- 
tation, foreshortening, and pallor. An 
anastomotic leak or disruption after 
completion of the anastomosis or at: 
postmortem examination was. not 
identified in any dog. 

Group 4—Colonic Anastomosis, Cu- 
rare, Atropine, and Neostigmine.—Atro- 
pine did not ameliorate the musca- 
rinic effects of neostigmine on the co- 
lon. The onset, peak, duration, and 
magnitude of the hyperperistalsis 
and intracolonic hypertensicn. were 
similar in animals pretreated with at- 
ropine and in those in whom no anti- 
muscarinic agent was utilized, These 
findings are depicted in Fig 4.and the 
Table. This similarity, as recerded in’ 
one representative dog, as illustrated 
graphically in Fig 7. The visual mani- 
festations of the effects ef neo- 
stigmine in this group were identical 
to those in the previous test groups.. 
Similarly, evidence of anastomotic 
leakage after completion of the 
anastomosis or postmortem examina- 
tion was not identified in any dog. 

Group. 5—Single-Layer Anastomo- 
ses.—Neostigmine induced similar 
marked hyperperistalsis in this test 
group of ten animals. The mean val- 
ues for the onset, peak, duration, and 
magnitude of changes in colonic pres- 
sure are consistent with the values 
recorded for the previous test groups: 
onset, 2.4 minutes; peak, 7.2 minutes; 
duration, 15.7 minutes; and magni- 
tude of changes in colonic pressure, 36 
mm Hg. A representative recording 
of the intraluminal colonic pressure in 
one dog is depicted in Fig 8. Sim- 
ilarly, the colon visually manifested 
severe spasm, hypersegmentation, 
foreshortening, and pallor. All ani- 
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Fig 5.—Rise in intracolonic pressure in all dogs in groups 2 
through 4. Resting base line pressures are graphically represented 
here as zero, although they normally ranged between 2 to 4mm Hg. 
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Fig 3.—Intraluminal colonic pressure changes caused by intra- 
venous administration of neostigmine in single dog. Points of refer- 
ence obtained from pressure recordings. 
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Fig 4.—Mean times of onset, peak effect, and duration of intra- 
colonic hypertension in groups 2 through 4. eer 
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Fig 6.—Intraluminal colonic pressure changes in single dog, para- 
lyzed with curare, and subsequently administered neostigmine in- 


travenously. Effects produced by neostigmine were not altered by 
curare. 3 
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Time Sequence and Magnitude of 
intraluminal Colonic Hypertension 
for Two-Layer Colonic Anastomosis 
Test Groups 


. Group 2—Neostigmine Only 
Dura- Magni- 
Onset, Peak, tion, tude, 

Animal min min min mm/Ħg 
14 106 13.2 44 
2 2.0 3.0 52 22 
; 155 122 15.9 31 
2.2 68 13.6 45 
2.1 78 143 41 
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mals had an intact anastomosis when 

methylene blue was instilled into the 

colon, ` ‘regardless of whether the 
anastomosis was constructed with or 
wi , redundancy. Evidence of 

- leakage was not noted at autopsy in 
- any animal. 








: Comment 
Neostigmine belongs to a class of 
„drugs that inhibit anticholinesterase, 
$ allowing acetylcholine to accumulate 
at the cholinergic sites of the auto- 
nomic nervous system in affected or- 
gans. These effects occur in skeletal 
and smooth muscle. This produces an 
almost constant stimulation of the 
cholinergic receptors at the affected 
end-organ. Additionally, neostigmine 
has a direct cholinomimetic action on 
the neuromuscular junction and acts 
directly to stimulate the motor end- 
plate. In the bowel, these actions re- 
sult in an augmentation of motor ac- 
tivity of the bowel, particularly in the 
left.colon. The frequency and ampli- 
tude of the propulsive waves are sig- 
nificantly increased. This muscarinic 
effect of neostigmine on the enteric 
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Fig 7.—Intralumina’ colonic pressure changes in single dog, paralyzed 
with curare, and subsequently administered atropine and neostigmine. 
Atropine did not abolish muscarinic effect of neostigmine on colon. 
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Fig 8.—Intraluminal colonic pressure as obtained in one animal 
in group 5 in which the anastomosis was constructed without tension. 
Times of administration of curare and atropine are not included, 


tract has been employed therapeuti- 
cally in the treatment of paralytic 
(adynamic) ileus.’ 

Neostigmine is frequently utilized 
to reverse the paralytic efect of eu- 
rare on skeletal muscle at the conclu- 
sion of surgical procedures. Curare is 
a competitive neuromuscular blocking 
agent that combines with the cholino- 
ceptive sites at the postjunctional 
membrane and blocks the acetylcho- 
line-mediated transmitter action.’ 
This effect of curare is utilized to in- 
duce prolonged skeletal muscle paral- 
ysis and relaxation during surgery. 
Neostigmine, by causing accumula- 





tion of acetylcholine at the cholino- 
ceptive sites, antagonizes this effect. 
This muscarinic effect of neostigmine 
has received little attention insofar 
as it relates to smooth muscle, partic- 
ularly the smooth muscle of the gas- 
trointestinal tract. Bell & Lewis” re- 
ported a marked increase in the rate 
of anastomotic leakage in the human 
colon, particularly with ileorectal 
anastomoses when neostigmme was 
employed to reverse the effect of cu- 
rare. They theorized that neostigmine 
induced hypermotility of the colon, 
resulting in excessive tension being 
placed on the suture line. They sug- 
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gested that the anastomosis may be 
further comprised by neostigmine be- 
eause of concurrent vascular is- 
chemia. They suggest that these two 
factors may, alone or in combination, 
produce disruption of  ileorectal 
- anastomoses. 
© The experimental findings being 
reported concur with the results of 
others who have studied the effect of 
neostigmine on the colon.?>* In our 
- experiments, neostigmine markedly 
augmented motility of the colon and 
raised the intraluminal pressure more 
than 15 times above base line. This 
severe spasm persisted in some. dogs 
for more than 20 minutes, during 
which time the colon appeared to be 
severely ischemic. In spite of these se- 
vere stresses, the anastomosis in the 
canine colon remained intact. 
Atropine inhibits. the action of 
acetylcholine on. structures. inner- 
vated by postganglionic cholinergic 
nerves, or on smooth muscle that 
lacks cholinergic innervation but re- 
sponds to acetylcholine.’ The terminal 
neurons of the intramural nerve plex- 
uses of the colon are cholinergic and 
can be blocked by atropine. Atropine 
is, therefore, anticholinergic or anti- 
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muscarinic and is employed to reduce 
motility of the bowel. Its effect on the 
parasympathetic neuroeffector junc- 
tions is quite variable and not always 
predictable. Minimal amounts of at- 
ropine will block salivary and bron- 
chial secretions. Large doses of atro- 
pine are required to effect a block of 
the parasympathetic control of the 
bowel, thereby reducing the motility 
of the bowel. Atropine is commonly 
used by anesthesiologists prior. to, 
during, or at the conclusion of sur- 
gery to block salivary and bronchial 
secretions or to block the effect of 
neostigmine on the heart.’* The dos- 
ages of drugs employed in this study 
are similar to the dosages employed 
for the above purposes. In the present 
study, this dose of atropine did not 
significantly affect the motility of the 
bowel or abolish or ameliorate the 
neostigmine-induced colonic hyper- 
motility and intracolonic hyperten- 
sion. In a small group of human sub- 
jects, atropine in similar dosages did 
not affect. bowel motility.” Possibly, 
larger doses of atropine might block 
the muscarinic effects of neostigmine 
on the bowel. 

This study, in addition to measur- 
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ing.the pressure changes caused in 
the colon by the administration of 
neostigmine, attempted to determine 
whether such changes in pressure or* 
motility would result in an increased 
likelihood of anastomotic disruptions. 
Anastomotic disruption did not occur 
in any animal utilizing either single- ` 
layer or two-layer anastomosis, con- 
structed with or without redundancy 
of the bowel. The canine colon, when 
compared to the: human colon, may 
not be the appropriate model. for 
studies of anastomotic disruption. Al- 
though the muscarinic effects. pro- 
duced by neostigmine did not result 
in anastomotic disruption in the ca- 
nine colon, logic would suggest that 
such extraordinary stress, if avoid- 
able, should not be imposed on a 
newly fashioned colonic anastomosis. 






















This investigation was supported by the Don- 
ald E. Baxter Foundation, f 


Nonproprietary Names. 
and Trademarks of Drugs 
Neostigmine < methylsulfate~Kirkstig- 
mine, Prostigmin Methylsulfate. 
Atropine sulfate—Atropisol, Bufopto Atro-. 
pine. es 


7. Baraka A: Safe reversal atropine-neo- 
stigmiie mixture. Br J Anaesth 40:30-35, 


8. Hannington-Kiff JG: Timing of atro- 
pine and neostigmine in the reversal of 
muscle relaxants. Br Med J 1:418-420, 1969. °. 

9. Wilkins JL, et al: Effects: of . neo- 
stigmine and atropine on motor activity of 
ileum, colon, and rectum. of anesthetized 
subjects. Br Med J 1:793-794, 1970. 0) 


Neostigmine-Induced Hyperperistalsis/Yellin et al 














Lung Allotransplantation 


in Dogs With Pulmonary Hypertension 
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Å. 


To assess the influence of bilateral pulmo- 
nary hypertension on the success of lung al- 
lotransplantation, 19 dogs: underwent bilat- 
eral. simultaneous pulmonary artery (PA) 
banding. This elevated mean PA pressures 
from 17/6 to 41/15 mm Hg. Later left lung 
allotransplantation lowered mean PA pres- 
sure to 22/9 mm Hg, and blood flow mea- 
surements two weeks. later. showed 70% of 
PA flow to be through the ‘graft: Mean sur- 
vival of 36.4 days compared favorably with 
that of normal recipients. Slight pulmonary 
edema occurred in most grafted lungs and 
was severe enough to cause two deaths. 
‘Since:in the clinical setting presence of dis- 
eased lungs may compel the graft to accept 
"50% or more of the blood flow, the shortest 
sible ischemic and nonventilation times 
arranged. Cardiopulmonary bypass 


; oe was unnecessary in the presence of pulmo- 
onary — 2% times normal. 


ung allotransplantation in the dog 
7 | has. been studied extensively 
: during | the past decade with resultant 
refinement of operative techniques, 


_ evolvement of many new. concepts 


regan ng preservation of the lung, 
velopment of a better un- 
erst ding of the pathophysiologic 
changes caused by graft rejection.’ In 
-almost all previous studies on canine 
~ allotransplantation, the recipient has 
been a healthy dog with normal 
lungs. In contrast, almost all human 
patients who might be considered as 
potential recipients for lung trans- 
plantation have had severe pul- 
monary parenchymal disease with 
pulmonary hypertension. Because 
prolonged pulmonary hypertension is 
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difficult to create in laboratory ani- 
mals, few studies have been under- 
taken. to determine the technical 
feasibility of pulmonary. allotrans- 
plantation in the presence of hyper- 
tension or the effect of hypertension 
on the function of a new lung graft. 
Based on the reported world clinical 
experience with 25 lung transplants, 
it. is unclear whether’ cardiopul- 
monary bypass is necessary for suc- 
cessful lung transplantation in the 
presence of severe parenchymal dis- 
ease.' The present study was under- 
taken to create a standard canine 
preparation with chronic pulmonary 
hypertension and then to evaluate the 
physiologic consequences subsequent 
to left lung allotransplantztion. 


Materials and Methcds 


Twenty conditioned beagles weighing 8 
to 13 kg underwent continuous aortic pres- 
sure and electrocardiographic monitoring 
during thoracotomy and bilateral banding 
of the pulmonary artery (PA) with umbili- 
cal tape or silicone elastomer bands. One 
dog died with acute right venivicle failure 
and arrhythmias as a result cf excessive 
PA banding and was eliminated from the 
study. Four dogs had a right thoracotomy, 
but this approach was not feasible, and left 
thoracotomy was used for the remaining 
dogs. The average PA pressure was ele- 
vated from 17/6 to 41/15 mm Hg as mea- 
sured by a small catheter placed directly 
into the main PA (Table 1). Nore severe 
acute banding of the PA prodaced cardiac 
arrest from which resuscitation was diffi- 


ult. In the early phase of the study, — 


several dogs required administration of 
procainamide hydrochloride, propranolol 
hydrochloride, and oxygen; occasionally, 
defibrillation was necessary for resuscita- 
tion after temporary release of the bands. 
An attempt was made to band both the 
right and left PA to the same dagree, plac- 
ing the umbilical tape as far distally as 
possible from the bifurcation cf the main 
PA, in some cases placing bands around 
the branches ‘of the left PA; and then 


tightening each alternately in small incre- 
ments. Digitalis, chlorothiazide, and ampi- 
cillin sodium were administered routinely. 
after operation and the doses gradually de- 
creased 1/2 to 2 weeks later. 

An average of 3% weeks after the band- 
ing operation, a left pneumonectomy was 
performed on each of the 19 dogs, after 
which a left lung allograft from à condi- 
tioned beagle donor was placed in each of. 
the hypertensive dogs with use of the oper- 
ative technique described previously.’ 
Each donor was given heparin sodium, 300 
United. States Pharmacopoeia units per 
kilogram of body weight, prior to pneu- 
monectomy. The graft was held in a par- 
tially inflated state with a bulldog clamp 
on the bronchial stump as the venous and 
arterial anastomoses were performed. The 
average time of graft ischemia and. non- 
ventilation. was 68 minutes. The band ‘on: 
the right PA was left in place. For the first 
four transplant operations, partial cardio- 
pulmonary bypass was used with cannulas 
in the right atrium and femoral artery and 
with a disposable bubble oxygenator. Car- 
diopulmonary bypass was not used during 
the remaining transplant operations, as 
cardiac action remained satisfactory de- 
spite clamping of the left PA in the pres- 
ence of pulmonary hypertension. Arrhyth- 
mias frequently occurred within five to ten 
minutes after left PA clamping; however, 
intravenous. infusion of 1% lidocaine hy- 
drochloride returned the rhythm to normal 
in almost.all cases. The average main PA 
pressure only decreased to 38/14 mm Hg 
immediately prior to pneumonectomy, but 
decreased to an average of 22/9 mm Hg 
after transplantation of the lung, Each of 
the recipient dogs received azathioprine, 3 
mg/kg/day, and prednisone, 10 mg/day, 
after transplantation. Ampicillin was 
given during the first postoperative week. 

Serial postoperative perfusion photo- 
scans were obtained at varying intervals 
after transplantation using technetium Te 
99m aggregated albumin administered in- 
travenously. Similarly, single breath, equi- 
librium, and washout ventilation scans 
with xenon Xe 133 were obtained after 
grafting. The gross appearances of both 
lungs were studied at the time of death, 


Lung Allotransplantation/Fonkalsrud et al 785 








and multiple sections were obtained from 
both lungs for histologic evaluation. 


Results 


The overall average survival for the 

19 dogs studied was 36.4 days (Table 
2), which compares favorably with the 
average survival of 41.5 days previ- 
ously reported from this laboratory 
after lung grafting under optimal 
conditions.? One dog died during the 
operation due to technical difficulties 
in completing the pulmonary arterial 
anastomosis, and two others. died 
within the first 24 hours with severe 
pulmonary edema, presumably due to 
a combination of poor graft preserva- 
tion and the presence of tight bands 
‘around the right PA. Mild pulmonary 
edema during the first two hours af- 
ter transplantation was observed in 
almost all dogs, and careful suction- 
ing and prolonged mechanical venti- 
lation were used to minimize the se- 
verity of this complication. Three 
dogs died within the first postopera- 
‘tive week with pulmonary infection 
or pulmonary venous thrombosis. Two 
dogs died during the second postoper- 
ative week from PA thrombosis and 
massive bleeding from a peptic ulcer. 
- The remaining 11 dogs lived for more 
than two weeks after transplantation 
“or were killed. 

Postoperative perfusion lung scans 
from the ten dogs that lived for three 
weeks or longer after grafting 
showed that an average of 60% of the 
PA blood flow entered the graft one 
week postoperatively and increased 

‘to 10% two weeks later in dogs that 
did not manifest significant rejection 
at that time (Figure). Ventilation 


- photoseans very closely paralleled the 


perfusion scans, showing an average 
of approximately 65% of total ventila- 
tion in the graft three weeks postop- 
eratively. 

Histologic sections from grafts of 
-dogs that died during the first two 
postoperative weeks showed severe 
alveolar and interstitial edema, con- 


gestion, or infection. In dogs that 


“--@ied more than four weeks after 
“grafting, therë was no significant 
edema or congestion, and the alveolar 
spaces were large with the mem- 
branes generally thin. Moderate peri- 
vascular and interstitial round cell 
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Table 1.—Individual Changes in Main Pulmonary Artery Pressure 
With Banding (mm Hg) 





After Trans- 













314 Weeks plantation of 
Eefore Banding After Banding After Banding Left Lung, 
15/10 50/10 50/25 30/15 
15/5 60/20 50/20 25/10 7 
20/5 45/20 35/5 20/5 


25/5 35/20 35/20 + 20/10 









12/5 35/10 35/10 20/8 
20/10 35/25 35/20 25/10 





20/5 45/25 40/20 25/10 
15/5 40/20 40/20 20/10 
Average 17/6 41/15 38/14 3 22/9 

















Table 2.—Survival After Left Lung Allotransplantation 
in Recipients With Pulmonary Hypertension 
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Survival Cause of Death No. of Dogs 
0-24 hr Died during operation with technical problems 1 
Acute severe pulmonary edema 2 
2-6 days Empyema and sepsis 1 
Thrombosis. of PV anastomosis 1 
Poor graft preservation——pneumonia 1 
7-13 days Thrombosis of PA anastomosis 1 
Massive hemorrhage from peptic ulcer 1 
14-30 days Rejection 3 
1-3 mo Rejection 5 
1 


3-6 mo Rejection 
Killed 2 


Average 36.4 days Total 19 


Technetium Tc 99m perfusion scan three weeks after left lung transplantation in dog with 
pulmonary hypertension, showing 68% of. blood flow in grafted lung. 
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infil- 


and polymorphonuclear cell 
tration were present in the trans- 
planted lung, suggesting rejection. 


Comment 


Creation of chronic pulmonary hy- 
pertension in the dog has been the 
` elusive goal of many investigators. 
Saleh and Hardy? were able to pro- 
duce acute hypertension for a few 
days-after intravenous injection of 
barium sulfate; however, the pres- 
sures declined gradually to almost 
normal levels within two weeks. 
Prior to initiating the present 
study with PA banding, various other 
_ techniques were evaluated, including 
injection of autologous muscle ho- 
mogenate into a central venous cath- 
eter, injection of a monomer (methyl- 
2-eyanocrylate) through a venous 
catheter, and multiple pulmonary 
venous bandings. The first two tech- 
niques required large volumes of ma- 
terial for injection, were very incon- 


aerie tedinicaliy difficult to aur 
through a unilateral thoracotomy; 
further, it is difficult to assess the ex- 
tent of banding necessary to elevate 
the PA pressure significantly, and it 
is frequently followed by thrombosis 
_ of one or more lobar veins. Therefore, 





PA banding was selected as the 


method to be used since the operative 
technique is straightforward, and a 
nt and persistent elevation of 
in PA pressure can be pro- 
. , as evidenced by the 2'4-fold in- 
crease in PA pressure after banding 
as compared to normal levels. 
It is apparent that the canine heart 
ean tolerate acute clamping of the 
‘left PA for 60 to 70 minutes in the 
presence of significant pulmonary hy- 
pertension when high concentrations 
of oxygen are used in the inspired 
air and arrhythmias are treated 
promptly with lidocaine. Since it is 
unclear whether cardiopulmonary by- 
pass should be employed during clini- 
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cal lung transplantation, a preopera- 
tive right ventricular or main PA 
pressure may be of assistance in mak- 
ing this decision. It would appear that 
a main PA systolic pressure of 50 mm 
Hg should permit safe occlusion of 
one main PA in the humaa, provided 
the parenchymal disease is as bad or 
worse in the lung to be removed than 
it is in the contralateral hung. 

Good graft. preservatior. is partic- 
ularly important if lung: transplan- 
tation is to be performed success- 
fully in the presence of severe 
pulmonary hypertension. In contrast 
to most previous canine allotrans- 
plantation studies in which normal 
recipients were used and tke graft ac- 
cepted only a small portion of the 
right ventricle output during the first 
few postoperative days, when pulmo- 
nary hypertension is present, the 
graft must accept 50% or more of the 
cardiac output after flow is reestab- 
lished, as indicated by the perfusion 
scans in the present study. Although 
transient pulmonary edema occurs in 
almost all grafts placed in recipients 
with pulmonary hypertersion, sur- 
vival usually may be achieved, pro- 
vided prolonged mechanieal ventila- 
tion is maintained and frequent 
endotracheal suctioning is performed. 
If secretions are not removed 
promptly, spillover into the contra- 
lateral lung will occur, and serious 
embarrassment of respiratory func- 
tion will result. In lungs that had un- 
dergone extended periods of ischemia 
and nonventilation exceeding 70 min- 
utes, acute pulmonary edema and 
congestion became severe, partic- 
ularly when the contralateral lung 
had severe pulmonary hyrertension. 
This is substantiated by human lung 
allotransplants in whieh severe 
edema and congestion developed in 
the graft when the transplantation 
was performed in the presence of se- 
vere pulmonary hypertension.‘ 

Veith and Richards’ have indicated 
that allotransplantation of one lung 
with simultaneous ligation of the con- 





tralateral PA rarely is successful an=- 
less the PA anastomosis is . large 
enough to permit distention. The ma- 
jority of the cardiac output in the- 
present studies traversed the graft. 
despite the absence of special angio- 
plastic techniques for the PA anasto 
mosis and the presence of scarring — 
about the PA from the previous band- 
ing. This coincides with the observa- 
tions of Joseph and Morton" that con- 
tralateral PA ligation after left lung 
autotransplantation without angio- 
plastic PA enlargement in the baboon 
permitted frequent long-term sur- 
vival when lung preservation was sat- 
isfactory. 


This investigation was supported by Public 
Health Service research grant 1-R01-HE-14333- 
01. 


Nonproprietary Names 
and Trademarks of Drugs 


Propranolol hydrochloride-Znderal. ; 

Ampicillin sodium—Alpen-N, Ameiül-S, 
Omnipen-N, Penbritin-S for injection, 
Polycillin-N for Injection, Principen/N, 
Totacillin-N. es 

Azathioprine—Imuran. 

Technetium Te 99m—Neimotec, Pertgen- 
99m, Renotec, Technekow-CS Generator, 
Technetope, Ultra-technekow Generator. 
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Pulmonary Artery Pressure Monitoring 


in Acute Burn Management 


John C. German, MD; Patricia A. Allyn, RN; Robert H. Bartlett, MD, Orange, Calif 


Pulmonary artery pressure (PAP) was 
measured for two to five days in ten patients 
with extensive burns. The PAP is low imme- 
diately after burn and rises during fluid re- 
suscitation. The PA systolic pressure, 25 to 
40 mm Hg during resuscitation of most burn 
patients, correlates with pulmonary vascular 
resistance and interstitial pulmonary fluid. 
The PA diastolic pressure, 10 to 20 mm Hg 
during burn resuscitation, correlates with 

“left atrial pressure, hence left ventricular 

function. Higher levels indicate fluid over- 
“joad, Some patients with smoke inhalation 
damage may develop gross pulmonary 
edema with normal PA diastolic pressure. 

Pulmonary artery pressure is a much 
more sensitive indicator of blood volume, 
cardiac function, and smoke-induced pulmo- 
nary edema than central venous pressure. 


hree factors complicate manage- 

ment of blood volume and he- 
modynamics in the burn patient: fluid 
loss, maintenance of left ventricular 
function, and pulmonary damage. 
The continuous and rapid loss of 
plasma protein and electrolytes into 
the interstitial space of the burn 
-wound requires continuous and rapid 
infusion of fluids to maintain a nor- 
mal blood volume. Cardiac output is 
dependent on rate and filling pres- 
sure of the left ventricle (left. atrial 
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pressure}; which in turn is related to 
effective blood volume.’ Direct mea- 
surement of left atrial pressure is dif- 
ficult but particularly important in 
burn patients because left ventricular 
function may be impaired by in- 
cipient myocardial depression. Direct 
pulmonary damage may occur as a re- 
sult of inhaled toxic vapors, rendering 
the lung more vulnerable to transient 
fluid overload than normally.? Usually 
these three factors are dealt with by 
infusing the fluid at a rate known to 
be approximately correct for the ex- 
tent of burn, by monitoring central 
venous pressure (CVP) as a rough 
guide tc ventricular filling pressure 
and effective blood volume, and by 
avoiding ‘uid overload in smoke inhala- 
tion patients. Measurement of pulmo- 
nary artery pressure (PAP) provides 
an accurate method to monitor left 
atrial pressure and pulmonary vascu- 
lar resistance.** This study was un- 
dertaker to evaluate cardiac function 
and pulmonary hemodynamics in 
acute burn management. As the 
study developed, the data from PAP 
monitormg was incorporated into 
planning patient management. 


Materials and Methods 


Ten patients were selected from 250 ad- 
missions to the Orange County Medical 
Center Eurn Unit from June 1971 to Sep- 
tember 1972. These patients were selected 
because of severe smoke inhalation, mas- 
sive buras, or cardiac problems. A very 
high mortality was anticipated. Patient 
data are summarized in the Table. The 
average age was 45 years; the average 
area of burn was 60%. All patients were 
treated according to the same protocol. 
Each patient was monitored with a radial 
artery catheter for blood pressure mea- 


surement and arterial sampling for blood 
gas measurements. Central venous pres- 
sure, urine output, and specific gravity, 
pulse rate, blood pressure, tidal volume, 
minute volume, and respiratory rate were 
measured and- recorded hourly. Deter- 
minations of hematocrit reading and se- 
rum electrolyte, blood urea nitrogen 
(BUN), creatinine, and protein levels and 
weight were made at appropriate inter- 
vals. Fluid resuscitation was calculated ac- 
cording to the Brooke Army formula in 
two patients and the Brigham burn budget 
in the remaining eight patients. 

Each patient underwent bedside place- 
ment of a flow-directed pulmonary artery 
catheter via a direct venous cutdown. Pres- 
sure was measured with a transducer and 
displayed on an oscilloscope calibrated 
from 0 to 50 mm Hg. The pulse wave form 
was used to guide the catheter through the 
right atrium, right ventricle, and into the 
main pulmonary artery. A chest roentgen- 
ogram documented catheter placement. 
Heparinized. saline was continuously in-, 
fused at a slow rate to maintain patency of 
the catheter. Pulmonary artery pressure 
was monitored from two to five days. End 
expiratory PA systolic, diastolic or wedge, 
pressure was recorded hourly (mm Hg). 
Central venous pressure was measured at 
the same time using conventional saline 
manometry and recorded in centimeters of 
H,0. 


Results 


In general, PAP and CVP were low 
or normal in the first few hours after 
burn. Patients could be divided into 
three clinical subgroups on the basis 
of hemodynamic status 12 to 24 hours 
postburn (Table). Representative pa- 
tients from each of these groups will 
be discussed. 

Group 1 (2 Patients).—These pa- 
tients developed normal or high CVP, 
markedly elevated PA systolic and 
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Pa- 
tient 
No; 


Cause 
Explosion 


Class yr 
19 


Pulmonary 
Status 


Tracheal tube 


Acute Burn Management: Patient Data 


ventilation 


23 House 
fire 
House fire, 
suicide 

Auto 
accident 
Auto 
accident 
Auto o 
: accident 
House. 
Fire” 
House 
fire 
House. 
fire 
Auto: 
accident 


48 


31 
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diastolic pressure, florid pulmonary 
edema, hypotension, and oliguria. 
Both of these patients required early 
ventilator management because of 
large -transpulmonary shunts. The 
two patients in this group were 
treated with crystalloid fluids accord- 
ing to the Brooke Army formula and 
required 35 and 47 liters of fluid, re- 
spectively, for the first 48 hours to 
maintain adequate perfusion. One of 
these patients, a 19-year-old with 90% 
burn, is illustrated in Fig 1. Severe 
elevation of PAP with normal CVP is 
demonstrated in this case. Central 
venous pressure remained normal un- 
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Tracheal tube 
ventilation 
Early ventilation 

No ventilation 
No ventilation 
No ventilation 

<: Late ventilation 
iz Early ventilation 


Early ventilation 


Early ventilation 
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(4 liters blood) 
14.6 


High- High- 
est est 
Fluid CVP, PAP, 
Management cm H,C mm Hg 
Crystalloid 31 40/28 
Crystalloid 22 85/55 
Colloid 18 36/18 
Colloid 8 20/8 
Colloid 12 40/28 
Colloid 15 -40/20 
Colloid 10 35/20 
Colloid 16 30/10 
Colloid 26 48/15 
Colloid 
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Days Postburn 


: Fig 1.—Cardiac failure and pulmonary edema in patient 1 resuscitated with crystalloids. 


til cardiac arrest occurrec due to hy- 
poxia, and right ventricular failure 
followed. This patient was success- 
fully hemodialized with ultrafiltra- 
tion for six hours. There was marked 
improvement.in the signs of pulmo- 
nary edema and tissue perfusion dur- 
ing and after dialysis, but the patient 
died when pulmonary edema later re- 
curred. In this patient, PA wedge 
pressure was measured for the first 24 
hours; subsequently systolic and 
diastolic pressure were measured. 
Hypotension and oliguria during the 
first postburn day required the infu- 
sion of massive amounts of lactated 
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35 


47 


13 


27 


22.3 
13.7 
14.2 


20.7 
(4 liters blood) 


Fluids 
Received in 
First 48 hr, 

Liters 


Renal 
Status 
Oliguric 
hemodialysis 
Oliguric, 
peritoneal dialysis 
Oliguric 


Disposition 
Died at 

4 days 
Died at 

2 days 
Died at 

3 days 
Died at 

42 days 
Survived 





Anuric hemo- 
dialysis 
BUN 32 


Died at 

8 days 
Died at 

19 days 
Died at 

8 days 
Died at 

15 days 


BUN 90 


Oliguric, 

peritoneal dialysis. 
BUN 60 on 

day 7 
BUN 80 on 

day 10 








Ringer’s injection, exceeding the 
amount predicted by the Brooke for- 
mula and resulting in cardiogenic pul- 
monary edema documented by ele- 
vated PA wedge and diastolic 
pressure. Central venous pressure. 
also became elevated in response to 
the fluid infusion, but lagged hours 
behind the PAP response. 

Group 2 (3 Patients).-These pa- 
tients developed normal CVP and PA 
diastolic pressure, elevated PA sys- 
tolic pressure, pulmonary edema, and 
lung damage. The clinical course of 
patient 9 is shown in Fig 2. This 59- 
year-old white woman. sustained a 
52% body surface burn in a house fire. 
This patient demonstrated smoke in- 
halation on admission, with soot pres- 
ent in the pharynx and trachea and. 
respiratory stridor. She required im- 
mediate intubation and ventilatory 
support. This patient developed a con- 
sumption coagulopathy and bled 
profusely after escharotomies, requir- 
ing infusion of whole blood, platelets, 
and fresh frozen plasma. Pulmonary 
artery pressure monitoring demon- 
strated the development of marked 
elevation of PA systolic pressure with 
high normal pulmonary diastelic pres- 
sure and CVP, indicating increased 


_ pulmonary vascular resistance. Gross 


pulmonary edema occurred. Because 
the PA diastolic pressure indicated 
normal ventricular function, the on- 


789 








set of pulmonary edema was due to 
direct lung damage from smoke inha- 
lation. Hence the rate of fluid infu- 
sion. which provides optimal cardiac 
output was excessive for this patient 
with damage to pulmonary paren- 
chyma. The PAP fell promptly in 
“response to recurrent bleeding. He- 
modynamics stabilized and pulmo- 
nary edema subsided as fluid infusion 
-was adjusted. 
Group 3 (5 Patients).—These. pa- 
tients maintained normal CVP, and 
“normal or «slightly elevated PAP 
without pulmonary edema. Patient 5, 
34 years old, (Fig 3) sustained a 51% 
‘body surface burn in an automobile 
accident. Pulmonary artery pressure 
was monitored because of the large 
-burn and. possible smoke inhalation. 
Initial examination and clinical 
course indicated that no smoke inha- 
lation injury had occurred. Pulmo- 
nary artery systolic pressure was ele- 
vated and PA diastolic pressure 
remained at maximum tolerable lim- 
its (20 to 25.mm Hg). Central venous 
ressure was normal (5 to 10 em H,0). 
In contrast to the previous patient, no 
pulmonary edema occurred and max- 
imum left ventricular function was 
documented. On the second day, a 
marked diuresis occurred and PAP re- 
turned to normal. 
“Two patients survived the early 
: postburn period and: underwent skin 
grafting. One of these patients, who 
had survived bilateral lower limb am- 
~ putations, anuric renal failure, and 
© skin grafting, died 41 days postburn 
with autopsy-confirmed acute necro- 
tizing pancreatitis. The other eight 
patients died from 2 to 19 days post- 
_. burn of renal failure or pneumonia or 
‘both (Table). 


Comment 


Patients with large burns or smoke 
inhalation are extremely sensitive to 
the large volume of fluid infusion 
which is necessary in burn therapy. 
Central venous pressure monitoring 
in this clinical situation is limited in 
its ability to assess left ventricular 
function. The capability of monitor- 
ing left ventricular function during 


_ ~~ fluid resuscitation becomes crucial to 


avoid overtransfusion and its effects 
on pulmonary, renal, or cardiac func- 
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Fig 2.—Smoke inhalation lung damage with pulmonary edema (patient 9). Normal PA 
diastolic pressure indicates adequate left ventricular function. -< 


Pulmonary Artary 
Pressure, mmHg 


Central Venous 
Pressure, & 
om HO 


Fig 3.—No lung damage; 


tion. Left ventricular output can be 
measured directly as cardiac output 
or estimated from blood pressure, 
pulse rate, urine output, and absence 
of metabelic acidosis. Left ventricular 
function improves as filling pressure 
increasessup to 20 to 25 mm Hg in re- 
sponse te fluid infusion. Beyond 25 
mm Hg, function deteriorates. 
Pulmonary artery diastolic pres- 
sure monitoring is used as an indirect 


Days Postburn 


normal response to fluid resuscitation (patient: 5). 


assessment of left atrial pressure 
(Fig -4).°. Combined with measure- 
ment or estimate of cardiac output, it 
provides a measurement of left ven- 
tricular. function. 10. 
pressure is used to assess right ven- 
tricular filling pressure. Since periph- 
eral perfusion is dependent upon left 
ventricular. function, any. technique 
that would allow measurement of this 
function will be useful in the manage- 
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(Vasospasm, Fibrosis, 
Edema, Embolism) 


Pulmonary: Artery Pressure, ttm Hg 





Systolic Elevation > 
t Pulmonary Vascular Resistance 







Diastolic Elevation 


t Left Atrial Pressure 
Tachycardia 








| Respiratory Fluctuation 


Normal 


Abnormal 


Fig 4,—Diagrammatic representation of pulmonary artery pulse contours. 


-ment of burn patients. Elevation of 
PA diastolic pressure correlates. well 
with left atrial pressure elevation." 
Pulmonary diastolic pressure over 25 
mm Hg indicates left ventricular 
- compromise causing extravasation of 
fluid from pulmonary capillaries into 
the interstitial tissues and alveoli, 
which interferes with oxygenation. 
Arterial hypoxemia will result as sig- 
nificant transudation of fluid occurs, 
further impairing left ventricular 
function.” Tachycardia causes PA 
diastolic pressure to be falsely ele- 
vated." When the pulse rate exceeds 
120 beats per minute, pulmonary 
wedge pressure is a more accurate in- 
- dicator of left atrial pressure.” 
. The elevation of PA systolic pres- 
gure is a measure of increasing pul- 
monary vascular resistance, which 
= could be due to increased pulmonary 
extravascular water, vasospasm, pul- 
<- monary embolism, or lung parenchy- 
mal disease (Fig 4). In patients with 
pulmonary damage from smoke inha- 
lation, capillary transudation and pul- 
monary edema can occur with normal 




















left ventricular function (patient 9,- 


Fig 2) at levels of PAP which are well 
tolerated in burn patients without 
lung damage (patient 5, Fig 3). Pul- 
monary damage from smoke inhala- 
tion is suggested by early elevation of 
PA systolic pressure. In these pa- 
tients, fluid infusion should be de- 
creased to minimize capillary trans- 
udation and pulmonary edema 
without compromising left ventricu- 
lar function. 
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Most burn patients can be man- 
aged satisfactorily using CVP as a 
guide to the upper limit of fluid infu- 
sion. The findings in this study indi- 
cate that left atrial pressure compat- 
ible with good left ventricular 
function is usually maintained with 
CVP below 5 mm of H,O. If the rate 
of fluid infusion causes CFP to rise 
above 10 cm of H,O, pulmonary hy- 
pertension exists even in the patient 
without serious lung damage (patient 
5, Fig 3). When fluid management of 
burn patients is complicated by car- 
diac, pulmonary, or renal disease, 
smoke inhalation, associated injuries, 
or extensive burns (over 50%), the use 
of the PA catheter to achieve more di- 
rect assessment of left ventricular 
function and pulmonary vascular re- 
sistance is indicated. 

The flow-directed PA catheter can 
be placed easily through any periph- 
eral venous cutdown or percutane- 
ously.** No instances of arrhythmia, 
pulmonary embolism, intracardiac 
knotting, or pulmonary inferction oc- 
curred in this series. Continuous 
infusion of heparinized saline is im- 
perative to prevent clotting in the 
small-bore catheter. One corplication 
of PA catheterization occurred in this 
series; a catheter placed in the wedge 
position eroded into a small bron- 
chiole, resulting in transient minor 
hemoptysis and documenteé by aspi- 
rating air from the PA catheter. The 
catheter was removed with no subse- 
quent sequelae. 

Pulmonary artery pressure moni- 
























toring provides quantitative assess- 
ment of left ventricular function and: 
pulmonary vascular resistance. It is”. 
more sensitive than CVP monitoring, — 
a factor that is critical in these pa- 
tients who require rapid infusion of 
large amounts of fluids. The use of | 
PAP monitoring is recommended in — 
acute burn management complicated: 
by burns of large surface area, pulmo- 
nary or cardiac insufficiency, the de- 
velopment of renal failure during re- 
suscitation, and suspected smoke — 
inhalation lung damage. ` : 
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Hypertonic glucose and nitrogen total in- 
` travenous nutrition (TIN) has become estab- 
lished treatment for certain critically ilt pa- 
tients. Complications with. this ‘technique 
have been significant and death has oc- 
curred. These complications are related to 
the need for prolonged maintenance of a 
central venous catheter and metabolism of 
large amounts. of glucose. A soybean oil 
emulsion (Intralipid) has been used exten- 
: sively in Europe and can: provide calories 
through peripheral vein administration. This 
emulsion was given to 12 postoperative pa- 
tients. There were no complications, and 
four of six patients’ studied developed posi- 
tive nitrogen balance. Ina similar group of 
four patients, glucose TIN produced weight 
-gain.and positive nitrogen balance in each 
ease. The benefits of TIN are unchallenged, 

and positive nitrogen balance’ can- be 
achieved in adults with either fat or glucose 
-and a source of nitrogen. = — 


ince the recent introduction of 
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Total Intravenous Nutrition 
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tonic giveose and protein nitrogen,’ 
experience has indicated that its use 
has been lifesaving and its benefits 
unchallenged. Despite this endorse- 
ment, total intravenous nutrition 
(TIN) with glucose has led to serious 
complications and, in some cases; 
death. These complications are re- 
lated to the volume and rate of infu- 
sion, metabolism of glucose, and the 
problems of insertion and prolonged 
maintenance of an aseptic central 
venous catheter.’ Experience in Eu- 
rope has shown that intravenous fat 
emulsion can be a relatively safe and 
innocuous means of giving the pa- 
tient adequate calories through a pe- 
ripheral vein.’ The following. article 
deals with a retrospective analysis. of 
our experience using hypertonic glu- 
cose sclutions for TIN. Based on these 
results, we have undertaken a pro- 


spective study to compare a fat emul- 
sion (Intralipid) with hypertonic glu- - 
cose in a series of postoperative — 


patients. 
Retrospective Analysis 


Forty. surgical patients admitted to - 


the University of California, Irvine, 
affiliated hospitals underwent. TIN 
during the period of January 1970: to 
August. 1972. Patients received TIN 


for periods of 3 to 74 days. The aver- 
age duration of TIN was 19 days. The 
TIN: solution contained about 25% 
carbohydrate (glucose 16.5% and fruc- 
tose 8.3%) with 33.3 gm of casein hy- 
drolysate, electrolytes, and vitamins. - 
One liter supplied 1,000 calories of 
carbohydrate and 4.56:gm of protein 
nitrogen. The patients received 2,000 
to 3,000 ml of TIN solution over a 24- 
hour period. Several patients received 
as much as 5,000 ml/24 hr. Insulin in-, 
jection was not. added to the intra- 
venous solutions, but given for glyco- 
suria when urine tested 8+ or 4+. 
Patients were considered candi- 
dates for TIN if they could not be 
supplied nutrition by adequate oral 
alimentation or tube. feedings. This 


- included patients with perforated vis- 


cera, multiple abscesses and sepsis, 
pancreatic and renal transplant, post- 
operative depression with anorexia, 


high-output small bowel fistulas, ther- 


mal injury, prolonged ileus, gastric 


- outlet obstruction, chronic hepatic in- 
sufficiency, and acute and chronic re- 


nal failure. The glucose solutions 
were given through a central venous 
catheter. via a basilar or external 


- jugular vein cutdown. In some cases, 


central venous catheters were placed 
by percutaneous insertion into the 
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subclavian or internal jugular vein. 
_ Catheter position was always verified 
by an x-ray film. All solutions after 
the 20th patient were mixed in the 
pharmacy under a laminar flow hood 
with strict sterile techniques. 

In most cases, the results of TIN 
were quite favorable and in some, re- 
sults were dramatic (Fig 1). All pa- 
tients gained weight when TIN was 
prolonged for more than one week. 
There were 21 significant complica- 
tions in 18 patients (45%); most of the 
complications occurred early in our 
experience. The most common compli- 
cation {six patients) was septicemia 
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presumed due to the catheter. This 
was treated in each case by replace- 
ment of the catheter at another site 
and administration of antibiotics. Su- 
perior vena caval thrombosis occurred 
in four of the 21 patients. One patient 
with superior vena caval thrombosis 
developed pulmonary emboli, re- 
quired an internal jugular-to-femoral 
vein extracorporeal shunt, and ulti- 
mately died of this and other compli- 
cations. One patient with a severe, 
irreversible neurological disorder re- 
ceived 1 liter of hyperalimer tation so- 
lution within an hour, followed by sei- 
zures and coma. The patient died four 
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Fig 1.—Glucose total intravenous nutrition produced weight gain and healing of fistula in 34-year-old 
diabetic woman with severe pancreatic cutaneous fistula following renal and pancreatic transplantation. 





days later. This complication has been 


-avoided by administration of the solu- 


tion. through a pump or by gravity. 


witha volume chamber. A third death __ 


was related to osmotic diuresis with- 
out adequate fluid replacement, lead- 
ing to nonketotic hyperosmolar coma. 
In addition to the three patients who 
died from complications of TIN, 8 pa- 
tients ultimately died of the under- 
lying disease; 29 survived. Three pa- 
tients developed Candida septicemia, 
which in one patient led to aortic 
valve endocarditis and acute aortic 
insufficiency despite amphotericin B 
therapy. Emergency aortic valve re- 
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Fig 2.—Positive nitrogen balance and weight gain in intant treated with intravenous fat, 


“administered through a peripheral vein. 


placement was necessary because of 
severe left ventricular failure. This 
patient has done well and remained 
free of infection. Other complications 
have included pneumothorax (two pa- 
tients) during the insertion of subcla- 
vian vein catheters, extravasation of 
subclavian vein catheter with subcu- 
taneous hemorrhage, and. subclavian 
vein thrombosis (one patient). 

Total intravenous nutrition was 
undertaken in life-threatening situ- 

ations in these 40 patients, and the 29 
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survivers justify this method of man- 
agement. Nonetheless, the high rate 
of significant complications in this 
series (45%), whether due to technical 
errors, compounding methods, or in- 
fection, stimulated investigation of 
other ways to provide intravenous nu- 
trition. 


Prospective Study 


Methoes.—Twelve patients who required 
TIN weres treated with soybean oil as the 
calorie seurce, and nitrogen balance was 





measured in six. Soybean oil dose was 3 
gm/kg/24 hr, and glucose was added to 
give a minimum of 1,400 calories/sq m/24 
hr. Protein dose was calculated by giving: 
6.5 to 8.5 gm nitrogen per square meter per 
24 hours. Twenty-four hour urine samples 
were analyzed for nitrogen as long as’ the 
patient was receiving TIN. Hematocrit , 
reading, white blood cell and platelet 
counts, prothrombin time, triglyceride, 
protein, electrolytes, glucose, and urea lev- 
els were measured in blood before -TIN, 
and repeated at least. every three days. 
Patients were treated from 7 to 28 days. 
Because of the investigational protocol re- 
quired by the Federal Drug Adminis- 
tration (FDA), the soybean oil and glucose- 
protein solutions were given from separate 
bottles into the same intravenous line. So- 
lutions were administered through a pe- 
ripheral vein without a filter-in line. 

During the same time period, four pa- 
tients were randomly selected for TIN 
with hypertonic glucose solutions (as previ- 
ously described) and nitrogen balance 
study. Great care was taken in compound- 
ing the solution, in placing the central 
venous catheter, and in maintaining the 
catheter and infusion line free from con- 
tamination. Fluid was always infused via a 
tubing pump, and a volume chamber was 
used, These patients were treated for 7 to 
30 days. 

Results.-Ten of the 12 patients: 
treated with soybean oil TIN either- 
maintained or slightly increased their 
weight. Two patients lost 1 kg each. 
Positive nitrogen balance was docu- 
mented in four patients (three adults, 
one infant). Two. patients who re- 
ceived only 3 gm nitrogen per square, 
meter per 24 hours remained in nega- 
tive nitrogen balance despite weight 
gain in one. Triglyceride levels 
ranged between 150 to 200 mg/100 
ml, none over 300 mg/100 ml. The co- 
agulation and blood study findings re- 
mained unchanged from preinfusion 
results. 

No complications of TIN occurred 
in these patients. There was no. septi- 
cemia, febrile. response, peripheral 
phlebitis, or fat overloading syn- 
drome. Ten patients healed their 
wounds and were discharged. Two pa- 
tients died, unrelated to their TIN. 

Figure 2 shows the metabolic 
course of a 2-week-old infant.who had 
undergone several operations for 
duodenal obstruction and imperforate 
anus. The baby gained weight and 
was in positive nitrogen balance. 
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One patient, a 38-year-old woman with 
an acquired tracheoesophageal fistula 
and severe pulmonary insufficiency, 
teceived soybean oil for 28 days after 
operation. Her weight increased, and 
the - tracheal repair and incisions 
healed (Fig 3). 

"All four patients treated with glu- 
cose TIN gained weight (average 4.6 
kg) and showed positive nitrogen bal- 
ance No complication of TIN or cen- 
tral venous catheterization occurred. 
Figure 4 shows the metabolic chart of 
a patient with a duodenal fistula fol- 
lowing subtotal gastrectomy. He was 
in positive nitrogen balance, and 
when his fistula closed there was a 
dramatic gain in weight. 

Comment 
The benefits of central venous TIN 
with hypertonic glucose and nitrogen 


have outweighed the disadvantages. 
Although we had a number of serious 


ee complications i in our series, these oc- 
`> curred before the establishment of a 


rigid protocol. All of the complica- 
-tions are preventable if catheter 
placement is done carefully, infusion 
eg recisely controlled, and glucose me- 
: tabolism carefully monitored. 

The most serious nonfatal compli- 
cation i in our series was a C albicans 
valve endocarditis. Candida 

via has been a recurring com- 






= have recommended A ampho- 
 tericin B periodically to the in- 
travenous solution to prevent. this 
complication.’ ‘Probably the most 
important factors in preventing this, 
however, are the mixing of the solu- 
tion with the proper sterile technique, 
with laminar flow hoods, and daily 
changes of all infusion tubing and 
sterile dressings. The problem of val- 
vular endocarditis, if it does occur 
with C septicemia, is best treated by 
valve replacement.’ 

Intravenous fat solutions have ad- 
vantages over hypertonic glucose so- 
lutions. The first fat preparations 
in this country were withdrawn from 
use in 1965 because of serious side ef- 
fects (fever, coagulopathy, fat over- 
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Fig 3.—Intravenous fat and nitrogen produced positive nitrogen balance in 38- -year-old 
woman foliowing repair of an acquired tracheoesophageal fistula. i 


load). These side effects were proba- 
bly due to the emulsifying agent 
rather than the lipid. The soybean oil 
emulsion used has minimal, if any, 
side effects.‘ It is an isotcnic emul- 
sion, pyrogen free, and can be admin- 
istered through a peripheral vein. The 
fat particles are approximately 0.5y in 
size and the caloric value is approxi- 
mately 110 calories/100 ml for a 10% 
solution. Following infusion, the fat 
particles are rapidly cleared from the 
blood stream?’ and metabolized, as 
demonstrated by an increase in heat 
production, a decrease in respiratory 
quotient, and an increase in oxygen 
consumption." When used with a ni- 
trogen source, positive nitrogen bal- 
ance has been documented in chil- 
dren.” Positive nitrogen balance in 
adult postoperative or chronically ill 
patients using soybean oil is less well 


documented. In this study, positive’ 
nitrogen balance was produced in pa- 
tients receiving 6 to 8 gm of nitrogen 
per square meter daily. 

The patients in our study who re- 
ceived fat TIN did not gain as much 
weight as the glucose TIN patients. 
The former group also received fewer 
calories because of the limitation 
placed by the FDA on the amount of 
administered fat. The 3 gm/kg/24 hr 
limitation may be considerably below 
the level which the body can metabo- 
lize. Further investigation in this 
area is needed, especially to study the 
possibility of using fat-clearing sub- 
stances, as suggested by Coran and 
Nesbakken.“ 

Protein solutions are available as 
casein or fibrin hydrolysates or as 
amino acid synthetic solutions. The 
former contain amino acids, polypep- 
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Fig 4,—Hypertonic glucose total intravenous nutrition responsible for closure of duodenal 


fistula and positive nitrogen balance in a 53-year-old mam ‘ollowing subtotal gastrectomy. 


tides, and significant amounts of am- 
monia. The amino acid solutions do 
not contain ammonia or polypeptides 
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and produce a smoother utilization of 
nitrogen. They can produce metabolic 
acidosis because of a high concentra- 
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tion of chloride.” 

We prefer to use amino acid solu- 
tions rather than hydrolysates, par- 
ticularly in patients with compro’ 
mised liver or renal function. The 
amount of protein administered is 
based on providing 7 gm nitrogen per 
square meter daily, and assuming ` 
protein to.16% nitrogen. 

Although not done in this study, it 

is feasible to prepare a 10% fat, 5% 
amino acid, 3% glucose solution which 
is slightly. hypertonic but which can 
be given through a peripheral vein. 
This would facilitate nursing care 
and minimize the possibility. of con- 
taminating the tubing with multiple 
entry sites. 
- Sustained or increased body weight 
with positive nitrogen balance can be 
regularly produced in critically ill cat- 
abolic. patients by supplying protein 
and an excess of calories intrave- 
nously. Fat (soybean oil) and glucose 
appear to be equally good caloric 
sources for total intravenous nutri- 
tion. Soybean oil does not require cen- 
tral venous administration and can- 
not cause hypertonic complications, 
hence is safer and easier to use than 
glucose solutions. 


The soybean oil used in this investigation was 
supplied as Intralipid through Cutter Labora- 
tories, Inc., Berkeley, Calif. 

The measurement of urine nitrogen levels was 
done by Cutter Laboratories, Inc. 
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elimination. Unlike many other laxa- 
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five tract. 

From ingestion to elimination 
Metamucil provides the soft, sooth- 
ing bulk that helps keep the digestive 
tract free of minor troubles. It pro- 
vides benefits all along the way. 
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of the External Carotid Artery 
Its Importance in the Surgical Management of 


Extracranial Cerebrovascular Occlusive Disease 
John E. Connolly, MD, Edward.A. Stemmer, MD, Irvine, Calif 


Patients with completely occluded internal 
carotid arteries are ordinarily not considered 
to be candidates for carotid reconstructive 
surgery. This paper, however, demonstrates 
the rich anatomical. collaterals between the 
external and internal carotid arteries that be- 
come more prominent with internal carotid 
occlusion. Stenosis of the external carotid in 
accompaniment with internal carotid occlu- 
sion thus becomes a significant lesion. 

We have operated on 45 such patients in 
whom the primary therapeutic procedure 
was endarterectomy of the external carotid. 
Additional intracerebral blood flow achieved 
by opening the external carotid in these pa- 
tients has resulted in sign ficant beneficial 
clinical effects. A widely patent external 
carotid can contribute to increased cerebral 
flow in the presence of various patterns of 
intracranial and extracranial occlusive dis- 
ease. 


ince the first reported success- 
ful cervical carotid reconstruc- 
tion in 1954, carotid endarterectomy 
has increasingly become accepted as a 
modality to relieve cerebrovascular 
symptoms and prevent irreversible 
cerebral damage. Extracranial occlu- 
sive disease is arterioszlerotic in na- 
ture and is most commonly found at 
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the bifurcation of the common ca- 

rotid. Endarterectomy of ‘the carotid 

bifurcation entails removal of ob- 

structing disease overlying the ori- 
fices of both the internal and external 

carotid arteries. If the internal ca- 

rotid is totally occluded by athero- 

mata and clot, operation has been 

considered to be contraindicated be- 
cause of the unlikelihood of securing _ 
long-term patency of the thrombecto- 

mized internal earotid. The only ex- 

ception to this has been the rare pa- 

tient who anatomically has a branch: 
originating from the cervical portion 

of the internal carotid artery. In such 
patients total occlusion of the inter- 
nal carotid occurs from the bifurca- 
tion only up to the cervical branch. . 
This is analogous to total occlusion of — 
the external carotid in which distal 
thrombosis rarely extends beyond the 
first branch of the external carotid. In: 
the absence of a cervical branch of- 
the internal carotid, thrembosis ex- 

tends from the origin of the internal 

carotid all the way into tae intracra- 

nial siphon of the internal carotid, 

making thrombectomy difficult and 

dangerous. 

It is known, however, by anatomic 
and angiographic studies that a rich 
collateral anastomosis exists between 
the external carotid artery and the 
intracranial circulation? and that 
these anastomoses may account for 
up to 30% of the intracerebral circula- 
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Fig 1.—Preoperative arch study on patient 
6 showing complete occlusion of the right 
internal carotid artery and marked stenosis 

- Of the right external carotid artery. 


Fig 2.—Arch study on patient 6 three 

--months after operation showing normal pat- 

“-ency of the previously stenotic right external 
carotid artery. 


tion in cases of bilateral internal 
carotid occlusion. Thus, in patients 
with severe extracranial occlusive dis- 
ease, an attempt at revascularization 
of a stenotic or occluded external 
carotid may be indicated to increase 
` intracranial cerebral blood flow. 
Over the past seven years we have 
performed endarterectomy of the ex- 
ternal carotid artery in 45 patients as 
the primary therapeutic procedure. In 
several patients the external carotid 
takeoff was completely occluded, but 
much more commonly the lesion was 
stenotic, averaging 60% to 70% of 
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Fig 3.—Collateral circulation between external and internal carotid arteries which is 
of particular importance when the internal carotid is occluded. A and B show collaterals 
from caroticotympanic and cavernous and anterior meningeal branches of internal carot- 
id to branches of external carotid. Blood flow may also be maintained through the circle 
of Willis via the anterior cerebral and anterior communicating artery. and through the 
basilar artery by means of the ipsilateral posterior communicating artery. Collateral 
from the occipital branch of the external carotid to the vertebral artery may be 
of importance when there is stenosis of the origin of the ipsilateral vertebral artery. 


narrowing. In roughly half the cases 
an attempt to open the adjacent com- 
pletely occluded internal carotid was 
also carried out. All of the 45 patients 
either had unilateral or bilateral in- 
ternal carotid occlusion and a cor- 
rected or normal contralateral ste- 
notie carotid bifurcation and had con- 
tinued to be symptomatic. 


Report of Cases 


The following patient resumés are pre- 
sented as examples of the 45 cases and 
were selected because they were all per- 
formed at least four years ago, thus al- 





lowing adequate follow-up. 


Case 1.—A. 51-year-old man suffered a 
right-sided hemiparesis on Dec 29, 1967. 
Because of residual motor weakness and 
speech and writing difficulties, a surgical 
attempt was made to open the totally oc- 
cluded left. internal carotid on Feb 6, 1968 
At the same time endarterectomy of the 
left external. carotid artery was per- 
formed. The internal carotid did. not re- 
main open but the patient experienced con- 
siderable improvement in his right arm 
and leg movements resulting in better 
walking. His speech and writing also were 
much improved. Improvement persisted 
during a two-year follow-up. 
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Fig 4.—Details of collateral circulation between the ophthalmic branch of the 
_ internal carotid and various branches of the external carotid. Flow may occur retro- 
grade through these connections into the distal internal carotid artery via the 


= ophthalmic artery when there is occlusion of the cervical internal carotid. 


< Case 2.~A 56-year-old man had tran- 
sient dizziness, blurred vision, and tran- 
sient numbness of the left arm and leg be- 
ginning in 1965. The patient underwent a 
right carotid endarterectomy in 1967 which 
improved his symptoms but one year later 
t @ they returned. A follow-up. arteriogram 

_ showed a patent right carotid bifurcation 
with complete occlusion of the left internal 
carotid and stenosis of the left external 
carotid artery. At operation on’ Aug’ 5, 
1968, the left internal carotid could not. be 
opened but an endarterectomy of the left 
external carotid artery was performed. 
The patient’s preoperative signs and 
symptoms disappeared and the asympto- 
matic state has persisted for the past 444 
years. i 

Case 3.—The patient. was a 69-year-old 
man with symptoms of transient blindness 
in his right eye and blackouts. A four-ves- 
sel arteriogram showed a stenotic left. ex- 
ternal carotid and a totally occluded left 
internal carotid artery. At operation’ on 
Feb 26, 1969, the left internal carotid ar- 
tery could not be opened and an endar- 
terectomy of the external carotid was sue- 
cessfully performed. The patient’s symp- 
toms disappeared and did not recur during 
a two-year follow-up. 
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Case 4.—This 58-year-old man had dizzi- 
ness and weakness of his right arm and leg 
for 1% years. A four-vessal study disclosed 
a totally oceluded left internal carotid ar- 
tery and a stenotic left external carotid. 
On May 16, 1969, a left external carotid en- 
darterectomy was successfully performed. 
The weakness on the patient’s right side 
disappeared and now two years later he 
has only. occasional dizziness. 

Case 5.—This 74-year-old man had tran- 
sient dizziness and left-sided hemiparesis. 
An arch study three months later showed a 
complete occlusion of the right internal 
carotid and stenosis of the left external 
earotid. At operation on June 12, 1969, the 
right internal carotid could not be opened 
but a left external caroti¢ endarterectomy 
was successfully performed. The patient’s 
motor signs and dizziness disappeared and 
he has been free of cerebrovascular signs 
and symptoms during a $%-year follow-up. 

CASE 6.—A 54-year-old man had experi- 
enced numbness and tingling of his left 
hand and blurring of vision in his right eye 
for ene month. Physical examination re- 
vealed left-sided facial paresis and weak- 
ness of the left arm. A four-vessel study 
disclosed complete occlusion of the right 
internal carotid artery ard severe stenosis 
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of the right external carotid artery (Fig 1). 
At operation on Aug 5, 1969, the totally oc- 
cluded right internal carotid could not be 
opened. However, an endarterectomy of 


the markedly stenotic right external ca» 


rotid was successful. Subsequently, all the 
patient’s signs and symptoms disappeared 
except his left-sided facial paralysis. After 
the external carotid endarterectomy the 
patient stated that he could feel more 


blood going to his brain. The patient was 
asymptomatic over the following two years 
of follow-up. Figure 2 is an arch study 


three months after surgery showing nor- 
mal patency of the right external carotid 
artery. 


Case 7.—This 47-year-old man had recur- 


rent right-sided monocular blindness and 
paralysis of his left arm and leg. Nine 


weeks later a four-vessel study disclosed. 


complete occlusion of the left internal ca 
rotid and stenosis of the left external ca- 





rotid origin. On Aug 12, 1969, a left exter- 
nal carotid endarterectomy was success-: 


fully performed. The patient’s motor and 
eye signs disappeared and he was symp- 


tom free during the two years of follow-up. 
CASE 8.—A 52-year-old mar had suffered 





a right-sided hemiplegia 18 months before 
He also had aphasia and seizures. He could 
not walk and was admitted to our hospital 
for physical rehabilitation and speech ther- 
apy. An arch study showed complete occlu- 


sion of the left internal carotid and a. 
stenotic lesion of the origin of the left ex- 5 


ternal carotid. At operation on Aug 25, 
1969, the totally occluded internal carotid 


could not be opened but an endarterectomy _ 
of the left external carotid artery was suc- 


cessful. The operation had been suggested 
by the Physical Medicine and Rehabilita- 
tion Department. Following the external 
carotid endarterectomy the patient was 
able to walk without a cane-or braces and 
he was able to speak and write. He still 
had his hemiplegia but he was improved 
enough by the surgery to ba trained as. a 
photographer. 

Case 9.—A 55-year-old man had experi- 
enced blackouts with incoordination of his 
left arm and leg for five years with pro- 
gressive loss of equilibrium. An arch study 


demonstrated complete occlusion of both 


internal carotid arteries arid stenotic. le- 


sions of both external carotid origins. The | 
operation was performed on Sept 30, 1969, 


on the right side and on Nov 2, 1969, on the 
left side. Neither internal carotid ocelusion 
could be opened but both external carotid 
endarterectomies were successful. Follow- 
ing operation the patient. continued to have 
trouble with equilibrium but his blackouts 


and the incoordination of the left arm and ` 


leg had disappeared. These improvements 
persisted over a two-year follow-up. 
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Comment 


Experience with external carotid 
endarterectomy in patients such as 
those described above has convinced 
.us that this procedure can increase 
blood flow to the brain and in turn 
eliminate or improve signs and symp- 
toms of cerebral ischemia. Figure 3 is 
a diagram showing the extensive col- 
laterals available between the exter- 
nal and internal carotid arteries. 

» Note the middle meningeal branches 
-of the maxillary branch of the exter- 
fal carotid which connect with the 
eavernous and anterior meningeal 
branches of the internal carotid ar- 
tery. Also the stylomastoid and ante- 
rior tympanic branches of the inter- 
nal maxillary artery of the external 
carotid artery connect with carotico- 
tympanic branches of the internal 
carotid distal to the siphon. Figure 4 
shows the details of the collateral cir- 
culation via the ophthalmic artery 
and its branches. Flow can be re- 
versed to flow from these collaterals 
into the internal carotid and circle of 
Willis if one or both internal carotid 
arteries are occluded. The amount of 
reversal and distribution of this flow 
will depend in part on the anatomical 
connections in the circle of Willis. 
These vessels which connect the ex- 
tracranial vasculature with the cere- 
bral circulation are normally of small 
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caliber and can enlarge in response to 
a gradual need for intracranial flow. 
They cannot make abrupt changes 
sufficient to prevent infarction from 
sudden internal carotid occlusion but 
they can carry a major portion of the 
cerebral circulation when they de- 
velop over a period of time.’ 

In spite of the vast clinical experi- 
ence with endarterectomy of the 
carotid bifurcation, little attention 
has been paid to the entity of exter- 
nal carotid stenosis or occlusion. Wet- 
zel et al* have reported ten patients 
with carotid bruits, nine of whom also 
had cerebrovascular ischemic signs. 
All were shown to have normal inter- 
nal earotids but stenotic external 
carotids. Martin et al’ examined the 
carotid bifurcation in 100 random au- 
topsies of patients over 50 years of 
age. In the internal carotids they 
found less than 25% stenosis in 64% to 
67% of the patients and complete oc- 
clusion in 3% to 6%. In the external 
carotid, 71% of the patients had 25% 
stenosis, 22% of the patients had ste- 
nosis from 25% to 50%, and in 3% of 
the patients more than 50% stenosis 
was found. This anatomical study is 
in agreement with our clinical experi- 
ence with extracranial occlusive dis- 
ease and would indicate that a sig- 
nificant amount of atherosclerotic 
disease of the external carotid occurs 
but has in the past been ignored. 
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Conclusions 


The significance of the external 
carotid artery as a collateral pathway’ 
must be appreciated when evaluating 
patients with extracranial disease-for 
possible surgical therapy. Stenosis or 
occlusion of the external carotid as ` 
well as its runoff must be documented 
by good arteriography. Endarterec- 
tomy of a stenotic external carotid 
artery is indicated in symptomatic 
patients where only unilateral disease 
is present and the internal carotid on 
that side is occluded. External carotid 
endarterectomy of a stenotic lesion is 
also indicated in patients with bilat- 
eral disease in whom endarterectomy 
of the opposite carotid bifurcation has 
not relieved the symptoms and the in- 
ternal carotid is occluded on the same 
side as the stenotic external carotid. 
In some patients there may be occlu- 
sion of both internal carotid arteries 
and in these patients bilateral exter- 
nal carotid endarterectomy may be 
indicated. 

It should also be emphasized that 
the external carotid artery should be 
carefully endarterectomized routinely 
during conventional’ carotid endar-. 
terectomy since a widely patent ex- . 
ternal carotid: may contribute to in- 
creased cerebral flow in the presence 
of various patterns of intra and ex- 
tracranial occlusive disease. 
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Occlusive vascular disease in extracerebral 
circulation. Arch Neurol 3:530-538, 1960. 
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Carotid Bruit 


Significance in Patients Undergoing an Abdominal Aortic Operation 
Richard L. Treiman, MD; Robert F. Foran, MD; Ernest H. Shore, MD; Phillip M. Levin, MD, Los Angeles 


Records of 246 patients operated upon for 
abdominal aortic disease were reviewed. Of 
200 patients operated upon electively, find- 
ings from auscultation of the neck were 
recorded in 196. In 40 a carotid bruit was 
present. Seven of these had a history of ce- 
rebral ischemia and in 33 the bruit was 
asymptomatic. Two patients operated upon 
:electively had postoperative stroke. Neither 
had a carotid bruit. 

_ Forty-six patients had emergency oper- 

ation for ruptured abdominal aortic aneu- 

rysm. Twenty-eight survived and 18 died. 
One patient had a postoperative stroke. 

Presence or absence of a carotid bruit was 

_. The study does not find a correlation be- 

tween. the. presence of a carotid bruit and 
-risk of postoperative stroke. We conclude 
_ that in patients who need abdominal aortic 
_ operation, the finding of an asymptomatic 
-carotid bruit is not an indication for preoper- 
ative cerebrovascular arteriography. 


coe 





f any surgeons who treat patients 
AYA with cerebrovascular disease 

advise that asymptomatic carotid 
-bruits should not be evaluated by ar- 
_ teriography unless the patient needs 
an abdominal aortic or other major 
- operation.’® Under that condition 
_. they recommend preoperative carotid 
_ arteriography. If significant carotid 
_. stenosis is found, carotid endarterec- 
tomy is performed prior to the ab- 
dominal aortic operation. This advice 
is based on the concept that the bruit 
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may represent significant carotid ste- 
nosis, which can precipitate a stroke 
during or immediately after the aor- 
tic operation, especially if the patient 
develops hypotension. 

We have not followed this plan of 
management. We are unaware of 
studies which show that patients with 
an asymptomatic carctid bruit have a 
greater risk of a strcke during an ab- 
dominal aortic operation than pa- 
tients who do not have a carotid bruit. 
Moreover, the complications that may 
occur from carotid arteriography or 
surgery interfere wich the treatment 
of the patient’s primary complaint 
and are difficult to justify in the ab- 
sence of cerebrovascular symptoms. 

Our policy has been that patients 
with asymptomatic carotid bruits 
should not be evaluated by carotid ar- 
teriography prior to abdominal aortic 
operation. To test this policy we re- 
viewed the records əf patients we had 
operated upon foz abdominal aortic 
disease to compare the incidence of 
cerebrovascular complications in pa- 
tients with and without carotid 
bruits. History of cerebral ischemic 
symptoms. was also noted. 


Material 


A total of 247 operations were per- 
formed on 246 patients for abdominal aor- 
tic disease between January 1963 and No- 


vember 1972. Two Sundred patients were 


operated upon eleetively, and 46 on an 
emergency basis Zor ruptured abdominal 
aortic aneurysm. Of those patients under- 
going elective operation, 104 had ischemia 
of the lower extremities from aortoiliac oc- 
elusive disease and 96 had an abdominal 
aortic aneurysm. Patients with both aneu- 
























rysmal and occlusive disease were placed 
in the group which indicated the primary — 
reason for operation. 
Of the 104 patients operated upon for | 
aortoiliac occlusive disease, the oldest. pa- 
tient was 76 years of age, the youngest 36, 
and the average age 59. Fifty-nine pa- 
tients were men and 45 women, The indica- 
tions for operation are listed in the tabula- 
tion below. Eighty-nine ‘operations were 
performed for claudication which limite 
walking to intervals of less than one block 
or for rest pain. Seven operations were f 
gangrene. One operation listed — 
“Other” repaired a false aneurysr 
prosthetic graft-aortic arastom 
initial operation was for aortoi 
sive disease. The patient we opera 
twice had had an aortoiliac endarte 
tomy in 1964 for disabling claudicatio 
Three years later he required an aorto- 
femoral bypass graft to relieve rest pai 
from recurrent, aortoiliae occlusive disease 
Indications for Operation 
in Aortoiliac Occlusive Disease — 
(105 Operations on 104 Patients) 


Claudication > 1 block 

Claudication < 1 block 

Rest pain 

Gangrene 

Other (to repair false 
aneurysm at aorto-graft 
anastomosis) 


a Ro 


p 


Three patients operated upon for aorto- 
iliac occlusive disease died. One patient 
died of a probable myocardial infarction, 
Postmortem examination was not ob- 
tained. One patient died from acute renal - 
failure and one from aspiration pneu- > 
monitis. Since 1967 we performed 82 con- 
secutive elective aortgiliac reconstructive” 
operations without ar operative death, oe 

Ninety-six patients had elective regec: = 
tion of an abdominal aortic aneurysm. The 
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oldest patient was 83 years of age, the 
youngest 49, and the average 68. Forty- 
two patients were 70 years of age or older. 
Eighty-four were men and 12 women. 
Eight patients died. Three deaths were due 
to acute myocardial infarction, two from 
hemorrhage of a peptic ulcer, two from re- 
nal failure combined in one patient with 
congestive heart failure and in the other 
with pulmonary insufficiency, and one 
from a stroke. This last patient is dis- 
cussed later in the report. 

Forty-six patients had emergency resec- 
tion of a ruptured abdominal aortic aneu- 
rysm. The oldest patient was 85 years of 
age, the youngest 58, and the average age 
70. Twenty-four of the 46 patients were 70 

:: years of age or older. Thirty-six were men 
. and ten women. Twenty-eight patients 
survived and 18 died. Eleven deaths oc- 
curred during the operation and seven 
postoperatively. 


Results 


Elective Operations.—Auscultation 
of the neck for the presence of a ca- 
rotid bruit was recorded in 196 of the 
200 patients who underwent elective 
operation (Table). In 40 a carotid 
bruit was present. Seven of the 40 
had a history of either transient cere- 
bral ischemic attack or stroke and in 
33 the carotid bruit was considered 
asymptomatic. Included in the 33 pa- 
tients are two patients who had resid- 
ual carotid bruits following carotid 
endarterectomy for relief of cerebral 
ischemic episodes. They were asymp- 
tomatic from a cerebrovascular 
standpoint at the time of their ab- 
- dominal aortic operation. One addi- 

¿tional patient had undergone carotid 
<c endarterectomy to repair sympto- 

matic carotid stenosis. He did not 
“have a carotid bruit at the time. of 
aortic operation. The patient we oper- 
ated upon twice is listed under two 
categories. He did not have a carotid 
bruit or history of cerebral ischemia 
at the time of his initial operation. 
When reoperated upon three years 
later, he had a carotid bruit and six 


months earlier had experienced an 


episode of amaurosis fugax. Alto- 
gether, 21 patients had a history of a 
cerebral ischemic attack or stroke, in- 
cluding 7 patients with a carotid bruit 
and 14 patients without a carotid 
bruit. 

None of the 54 patients with a ca- 
rotid bruit or history of cerebral is- 
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Findings of Carotid Bruit and History of Cerebral Ischemic Symptoms 
(201 Elective Operations Upon 200 Patients) 






















Carotid bruit absent 





Symptom No. : 
Carotid bruit present 40 
With history of transient cerebral ischemic attack (TIA) 4* 
With history of cerebrovascular accident or stroke (CVA) 3 
With history of TIA and CVA o 
Without history of TIA or CVA 









With history of TIA 
With history of CVA 








. 





With history of TIA and CVA 












Without history of TIA or CVA 
Carotid bruit not recorded 
Without history of TIA or CVA 










* One patient was operated upon twice and listed under both categories because cerebro- 


vascular findings changed between operations. 


+ Includes two patients without cerebrovascular symptoms at time of aortic operation who 
had residual carotid bruits after carotid endarterectomy to repair symptomatic carotid ste- 


nosis. 


t Includes one patient without carotid bruit or cerebrovascular symptoms at time of aortic 
operation who had carotid endarterectomy to repair symptomatic carotid stenosis. 


chemia had a postoperative stroke. Of 
the 143 patients who did not have this 
history or finding, there were two 
who had postoperative strokes, one 
fatal. A 69-year-old man underwent 
elective resection of an abdominal 
aortic aneurysm. The operation was 
uneventful as was his postoperative 
course for the first five days. On the 
sixth postoperative day he developed 
a hemiplegia on the right with apha- 
sia. He was recovering from the 
stroke when his neurologie deficit 
worsened and he died. The other pa- 
tient who had a postoperative stroke 
was a 78-year-old man who under- 
went elective resection of a large ab- 
dominal aortic aneurysm. He was 
known to have arteriosclerotic heart 
disease with previous myocardial in- 
farction, On his second postoperative 
day he developed a myocardial infarc- 
tion and on his fifth postoperative 
day had a stroke with hemiplegia. He 
survived and was discharged from the 
hospital with residual neurologic defi- 
cit. 

Emergency Operations.—In many 
patients with ruptured abdominal 
aortic aneurysm the presence or ab- 
sence of a carotid bruit was not 
recorded because of the urgent need 
for operation. Of the 28 patients who 
survived operation, one had a postop- 
erative stroke. He was a 74-year-old 
male diabetic with chronie lung dis- 
ease who did not have a history of ce- 


rebral ischemia. Findings from aus- 
cultation of the neck were not 
recorded. Postoperatively, he devel- 
oped a stroke involving the basilar ar- 
tery distribution, recovered, and was 
discharged to a convalescent hospital. 
None of the seven patients who died 
postoperatively had a stroke. Eleven 
patients died during operation from a 
combination of blood loss, shock, and 
heart disease. 


Comment 


We undertook the present study to 
evaluate the risk of postoperative 
stroke in patients with a carotid bruit , 
who undergo abdominal. aortic oper- 
ation. The significance of prior cere- 
bral ischemic symptoms was also con- 
sidered. There were no postoperative 
strokes in the 54 patients operated 
upon electively who had a carotid 
bruit or history of cerebral ischemia. 
Of the 143 patients who did not have 
a positive history or finding, there 
were two who developed a postopera- 
tive stroke. The groups are not pre- 
cisely comparable. Nonetheless, the 
only strokes we encountered follow- 
ing elective abdominal aortic oper- 
ation occurred in patients which we 
would have thought were at less risk 
of a stroke. If we were trying to pre- 
vent strokes by prophylactic repair of 
carotid stenosis, we would not have 
selected these two patients to be eval- 
uated by carotid arteriography. 
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Patients with ruptured abdominal 
aortic aneurysms should have a high 
incidence of stroke, if hypotension is 
‘a significant contributing cause of 
stroke. In the present study 46 pa- 
tients were operated upon for a rup- 
tured abdominal aortic aneurysm. All 

` were in shock prior to and for some 
time during operation. None of the 
postoperative deaths were due to 
stroke. One of the 28 patients who 
survived had a stroke in the basilar 
artery distribution of the brain. As 
noted previously, this patient did not 
have a history of cerebral ischemia 
but the presence or absence of a ca- 
rotid bruit was not recorded. 

Several patients with proved cere- 
brovascular disease deserve comment. 
A 58-year-old man urgently needed 
repair of aortoiliae occlusive disease 
because of severe ischemia of his 
lower extremities. He had bilateral 
carotid bruits without a history of ce- 
rebral ischemia. Six months following 
abdominal aortic operation an arch 
aortogram showed left internal ca- 
rotid artery occlusion, stenosis of the 
innominate artery, probable occlusion 
of the right internal carotid artery, 
and bilateral vertebral artery disease. 
Two. patients, one a 48-year-old 
woman and the other a 60-year-old 
woman, had carotid arteriograms by 
their personal physicians prior to aor- 
tic operation. Both had carotid bruits 
and the arteriograms. demonstrated 

ecarotid stenosis. Both had refused 
carotid endarterectomy but- under- 
went aortofemoral bypass operation 
without incident. A 57-year-old 
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woman had left subclavian stenosis 
with reversal of flow in the vertebral 
artery demonstrated by arteriogra- 
phy. She had an aortofemoral bypass 
operation without complication. Two 
patients had proved intracerebral an- 
eurysms. In one the carotid artery 
had been ligated seven years prior to 
her abdominal aortic operation and 
the other had been treated nonop- 
eratively for hemorrhage from an in- 
tracerebral aneurysm eight years 
prior to the abdomina! aortic oper- 
ation. None of the above patients de- 
veloped postoperative neurologic 
complications. 

There are risks in performing ca- 
rotid arteriography. The principal 
complications are thrembosis and 
hemorrhage of the vessel punctured 
and neurologic deficts which may be 
transient or permanent. We do not 
know of data indicating the fre- 
quency of these complications for pa- 
tients with asymptomatic carotid 
bruits. Reports** suggest an inci- 
dence for symptomatic cerebro- 
vascular disease between 1% and 2%. 

The risk of carotid endarterectomy 
must be added to the risk of carotid 
arteriography to appreciate the total 
risk to the patient for she investiga- 
tion and repair of asymptomatic ca- 
rotid stenosis. Thompson” reported 
that in 318 carotid endarterectomies 
in 238 patients with asymptomatic 
carotid bruits the patient mortality 
was 0.4% and the permanent neuro- 
logic deficit 1.8%. Javid et al" re- 
ported 56 patients with asymptomatic 
carotid bruits treated by endarterec- 
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Intraoperative Arteriography 


in Carotid Thromboendarterectomy 


John J. Rosental, MD; Max R. Gaspar, MD; 
Herbert J. Movius, MD, Long Beach, Calif 


The value of routine intraoperative com- 
pletion arteriography was studied in 260 
thromboendarterectomies of the carotid bi- 
furcation in 193 patients. An unacceptable 
defect was demonstrated in 8% of the end- 
arterectomies. In 11 patients the external 

> carotid artery was found occluded or nar- 

rowed distal to its orifice. In three cases the 
-“gommon carotid artery was reopened be- 
“cause of narrowing or remaining plaque or 
elot. The internal carotid artery was reex- 
plored in seven patients—for complete occlu- 
sion in two, and for an intimal flap in five. 
“We have improved our endarterectomy tech- 
nique by immediate visualization of technical 
errors. 






gees of vascular reconstructive 
J surgery depends to a large ex- 
tent on excellent surgical technique 
and the restitution of physiologic 
flow patterns. Failure is especially 
` catastrophic in reconstructive proce- 
- dures on the cerebral arterial supply. 

' Finding unsuspected, unacceptable, 
technical errors in 25% of a series of 
carotid artery reconstructions, Blais- 
dell et al' challenged all vascular sur- 
geons to examine angiographically 
the completeness of their vascular re- 

constructive procedures. 

© Herein is reported our experience 
with the use of intraoperative com- 
pletion arteriography in 260 consecu- 
tive thromboendarterectomies of the 
carotid bifurcation. 


Materials and Methods 


Since April 1967 intraoperative arteriog- 
raphy has been performed in all patients 
. undergoing carotid bifurcation thrombo- 
endarterectomy. A total of 260 procedures 
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were performed in 193 patients between 
April 1967 and June 1971. In every case in- 
traoperative arteriography was performed 
immediately after the vascular reconstuc- 
tion had been completed to the satisfaction 
of the operating surgeon. The x-ray cas- 
sette was placed to show the carotid bifur- 
cation, the entire course of the internal 
carotid artery, and the intracerebral circu- 
lation. 

Ten milliliters of contrast material (50% 
solution of sodium diatrizoate or 60% solu- 
tion of methylglucomine diatrizoate) was 
injected as rapidly as possible into the 
common carotid artery proximal to the end- 
arterectomy site and the arteriogram 
taken with a portable x-ray unit. The con- 
trast material was injected from a 10-ml 
syringe, and the command to trigger the 
x-ray was given as the 5-ml mark was 
passed. The films were processed in a dark- 
room within the surgery suite. Using the 
developing solution at 80 C, the processing 
time was less than one minute and the 
films ready to be read within 1% to 2 min- 
utes after exposure. 

The arteriograms were examined for the 
presence of occlusion, thrombus, remain- 
ing atheromatous plaques, or intimal 
shreds in any of the bifurcation vessels. A 
temporary occluding clip on the superior 
thyroid artery served as a landmark and 
was not removed until after an acceptable 
arteriogram was obtained. 

Any defect within the internal or exter- 
nal carotid artery was corrected through a 
small incision over the defect. The involved 
vessel was clamped and the repair accom- 
plished within six minutes in most cases. If 
the defect was in the common carotid ar- 
tery, the previous arteriotomy was re- 
opened and an internal shunt reinserted. 
After repair, another arteriogram was 
performed. 


Results 


In this group of 260 thromboend- 
arterectomies in 193 patients, the in- 
traoperative completion arteriogram 
was judged unacceptable in 21 cases. 
More than half (11) of the defects 
were found in the external carotid ar- 
tery, an additional 7 in the internal 


carotid artery, and 3 in the common 
carotid artery. 

External Carotid.—The angiographic 
abnormalities were either complete 
occlusion (six cases) or remaining ar- 
teriosclerotic plaque or narrowing 
(five cases). The site of abnormality 
was usually at the terminal end of the 
endarterectomy, and removal of more 
atheroma through a small incision 
over the area in question produced an 
acceptable result. Figure 1 illustrates 
complete occlusion of the external 
carotid artery due to a large intimal 
flap. Patency of the vessel was estab- 
lished by removing the flap. Figure 2 
shows a stenosis of the external carot- 
id artery, corrected by additional end- 
arterectomy. There were no postop- 
erative neurologic problems in any of 
these patients. 

Internal Carotid.~Two of the arte- 
riograms revealed complete occlusion 
of the internal carotid artery near the 
operative site. In five cases there was 
an intimal flap or thrombus. Figure 3 
illustrates an intimal flap in the in- 
ternal carotid artery not detected by 
palpation or inspection. After re- 
moval of the flap, the vessel appears 
normal. This case was early in the 
series, and at that time we accepted 
the narrowing still present in the ex- 
ternal carotid artery. Figure 4 shows 
a thrombus in the proximal internal 
carotid artery, removed without diffi- 
culty. 

Technical errors in the. internal 
carotid artery were repaired through 
short incisions at the site of the de- 
fect. In most cases a:small segment of 
additional atheroma or intima had to 
be removed, The occlusion time for re- 
opening the artery was. rarely more 
than six minutes. In one patient ath- 
eromatous intima of the internal 
carotid artery extended almost to the 
base of the skull, and the vessel had to 
be reopened three times. All of the 
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abnormalities in the internal carotid 
artery were corrected without any 
postoperative neurologic deficit. 

* Common Carotid.—In one patient a 
thick atheromatous plaque at the 
proximal margin of the endarterec- 
tomy was noted on the completion ar- 
“teriogram. In another patient a 
thrombus in the common carotid ar- 
tery was revealed. Both of these prob- 
lems were corrected by reopening the 
arteriotomy. In the third patient the 
carotid bifurcation was shown to be 
excessively narrowed following end- 
arterectomy, and this was corrected 
by polyester fiber patch graft angio- 
plasty. This patient became severely 
hypertensive postoperatively and, al- 
though neurologically clear initial- 
ly, died 48 hours later from massive 
brain stem hemorrhage. 

All three of the postreconstruction 
defects in the common carotid artery 
oceurred in the first 100 endarterec- 
tomies of this series. Likewise, all of 
the surgical errors found in the inter- 
nal carotid artery happened early, 
namely, in the first 160 procedures. In 
the last 100 endarterectomies of the 
series, only defects in the external 
carotid artery were seen, 

Incidental Findings.—Due to stenosis 
at the carotid bifurcation, preopera- 
tive arteriograms do not always pro- 
vide a detailed picture of the internal 
carotid artery. The intraoperative 
study outlines this vessel with a more 
e«oncentrated bolus of contrast mate- 
rial, and in several patients we have 
observed extensive atheroma of the 
entire extracranial segment of the in- 
ternal carotid artery. Figure 5 shows 
severe intracranial stenosis of the in- 
ternal carotid artery, revealed by the 
completion arteriogram after stenosis 
of the carotid bifureation was cor- 
rected, 


Comment 


Our experience with intraoperative 
completion arteriography has con- 
firmed that. simple visual inspection 
and palpation of a reconstructed ves- 
sel fail to reveal many significant 
technical errors. 

Plecha and Pories,? on the basis of 
intraoperative arteriography, had to 
revise 24% of a series of 183 vascular 
reconstructions of various peripheral 
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Fig 1.—Left, There is corrplete occlusion of the external carotid artery. Right, Patency was 
established by removing intimal flap. (The temporary occluding clip on the superior thyroid 


artery serves as a landmark.) 





Fig 2.—Left, Stenosis at the upper limit of endarterectomy of the external carotid artery. 
Right, Additional atheroma removed through small incision at site of stenosis. 


Fig 3.—Left, An intimal flap is present in the internal carotid artery. Rigat, This lesion was 


removed, but a stenasis in the external carotid artery persists. 
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Fig 4.—Left, Unsuspected thrombus in the internal carotid artery detected by intraopera- 





tive arteriogram. Right, After removal of thrombus, repeat arteriogram is satisfactory. 


arteries. Most of the problems en- 
countered, such as persistent stenosis, 
kinks, or torsion of a vessel, would 
still allow flow through the vessel. 
The presence of pulsation at the oper- 
ative site or the presence of distal 
pulses would therefore be misleading. 

Even absence of a postoperative 
neurologic deficit does not insure a 
satisfactory technical result. Wood 
and his co-workers’ performed arteri- 
ography eight to ten days after carot- 
id bifurcation endarterectomy in a 
group of 100 patients. Of these stud- 
ied, three patients had occluded the 
operated vessel. One patient had 
shown a transient neurologic deficit, 
but the other two had shown actual 
improvement postoperatively. 

In another series of postoperative 
arteriograms after carotid endarter- 
ectomy, Schutz and associates‘ found 
occlusion of two in a series of 39 ves- 
sels operated upon for stenosis. 

Persistent narrowing of a vessel or 
the presence of an intimal flap or 
thrombus can be only rarely detected 
by palpation or inspection and yet 
can be a nidus for thrombosis in the 
early postoperative period. Intraop- 
eratively, blood flow may be altered 
only to a small degree by such lesions, 
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and even theaise of a Doppler flow de- 
tector or electromagnetic flowmeter 
may not reveal an unsatisfactory re- 
sult. 

Many surgeons have been disap- 
pointed by intraoperative angiog- 
raphy because of poor-quality arte- 
riograms at the expense of greatly 
prolonging the operating time. These 
obstacles can be overcome only with 
repetition anc experience by all in- 
volved, includmg the operating sur- 
geon. Our satisfaction with operat- 
ing room angiograms was increased 
greatly after one x-ray technician 
was designated to handle all radio- 
logic studies ir the operating suite. 
He became famaliar with our arterio- 
graphic technique, and we have been 
able to obtain satisfactory arterio- 
grams while adding less than ten 
minutes to the eperating time. 

Endarterectomy of the common 
and of the internal carotid arteries 
had to be revised only early in the 
series, and we believe that we have 
improved our endarterectomy tech- 
nique of these vessels. We have found 
that the arteriotomy has to be ex- 
tended into the mternal carotid ar- 
tery far enough to expose the termi- 
nation of the ataeromatous plaque. 





Fig 5.—Severe stenosis of intracranial in- 
ternal carotid artery found by completion 
arteriogram after carotid bifurcation end- 
arterectomy. 


All intimal shreds can then be re- 
moved under direct vision and intimal 
flaps avoided. The routine use of an 
internal shunt allows an unhurried 
and thorough endarterectomy and, by 
acting as a stent, prevents narrowing 
of the carotid bifurcation during clo- 
sure of the arteriotomy. 

In the last 100 endarterectomies of 
the series we have had to revise de- 
fects only in the external carotid ar- 
tery. Some of these defects have been 
quite minor, but since the external 
carotid artery can provide an impor- 
tant collateral channel for intracra- 
nial arterial supply, we have strived 
for near perfect angiographic results 
in our carotid endarterectomies. š 


References 


1. Blaisdell WF, Lim R Jr, Hall AD: 
Technical result of carotid endarterec- 
tomy: riographic assessment. Am J 
Surg 114:239-246, 1967. 

2. Plecha FR, Portes WJ: Intraoperative 
angiography in the immediate assessment 
of arterial reconstruction. Arch Surg 
105:902-907, 1972. 

3. Wood EH, et al: Neuroradiologic eval- 
uation of results of surgical treatment of 
extracranial atherosclerotic disease. Acta 
Radiologica 9:537-548, 1969, 

4. Schutz H, Fleming JFR, Awerbuck B: 
Arteriographic assessment of carotid end- 
arterectomy. Ann Surg 171:509-521, 1971. 


Intraoperative Arteriography/Rosental et al 





First in a new series of 
A.M.A. annual conventions. 


Confluence '73: a whole new approach to the 
interchange of medical knowledge. an intermixing 

of your education and experience with that of leading 
medical researchers and experts covering a broad 
variety of meaningful and rewarding subjects 
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Confluence 73: spotlight on 18 challenging 
postgraduate courses — 11 of them never offered 
before by AMA Spotlight on stimulating Joint 
Scientific Sessions offering a rare opportunity for 
physicians in different specialties to meet and 
exchange ideas on highly topica! subjects — like 
“The Battered Child’ and “Revascularizat.on of 
the Ischemic Myocardium.” Spotlight on special 
demonstration exhibits including urology and 
cardiopulmonary resuscitation 


Confluence ‘73° New York. June 23-27 








Announcing: 

the new KODAK 
RP X-OMAT Processor, 
Model M7. 


New reduced-cost processor offers 
extra convenience for private. 

and group practice. Delivers high- 
quality, ready-to-read radiographs 
in about 21⁄2 minutes. 


When keeping your overall costs low is a problem, 
the new M7 can be your answer. 

First off, it saves space in your office... it's compact: 
you can put it almost anywhere. 

Also, it saves time, because it delivers consistent 
high-quality radiographs... .at waist level ...in about 
242 minutes. 

And it saves money It efficiently processes all listed 
sheet and roll sizes of KODAK RP X-OMAT Films and 
KODAK X-OMATIC Films. And it has a built-in automatic 
standby control unit that reduces power and water con- 
sumption as well as processor wear when no film is 
being processed for extended periods. 

Another advantage, the new M7 is quiet. So quiet 
that it can operate right next to viewing areas without 

‘ausing excessive distraction or disturbance. 

Consider the many advantages the new Kodak 

abletop-size processor offers you in your office or 
inic. For more information about M7, consult your 

Kodak Technical Sales Representative, or your x-ray 
roducts dealer. 


astman Kodak Company 
adiography Markets Division, Rochester, N.Y 


odak quality. It's worth considering. 





Your special delegation 
to the 92nd Congress. 


When a bill that affects our profession or the 
public's health comes up fer hearings in Con- 
gress, who speaks for us? 


The AMA. 


During the 92nd Congress, officers, trustees 
and other AMA leaders did a lot of the speaking. 
On more than two dozen occasions, they testi- 
fied before committees of the House and Senate. 
Stating and promoting our views on national 
health insurance, HMO’s, aealth manpower, 
rural health and regulations for federal health 
programs. 


These were the men who provided our input— 
as scientists and practitioners -for legislation 


on drug abuse. cancer, emergency medical 
services, and many others. ` 
Through their testimony, through our lobbyists 
in Washington, through continuing contact with 
key legislators, the AMA works to foster your 
interests and those of the American public. 


The AMA does represent our profession—and 
effectively. And it will continue to in the 93rd 
Congress as it did in the 92nd. With your sup- 
port, we can be even more effective. 


Join us. 
We can do much more together. 


American Medical Association 
535 N. Dearborn St/Chicago, Ili. 60610 








Pancreaticoduodenal Resection 


Twenty Years’ Experience 
Sherrell J. Aston, MD, William P. Longmire, Jr., MD, Los Angeles 


One hundred eighty-five patients with 
periampullary carcinoma seen at the UCLA 
Hospital during the past 20 years were re- 
viewed. Pancreaticoduodenectomy was. per- 
formed in 39 with carcinoma of the head of 
the. pancreas, in 16 with carcinoma of the 
ampulla of Vater, and in 10 with cancer of 
the: ‘common bile duct. Survivors, up to 13 
years postoperatively, are discussed in terms 
of the primary site of tumor, those with le- 
sions of the ampulla of Vater and the com- 
mon bile duct showing the best results. Data 
concerning operative and late deaths as well 
as morbidity factors are. presented and dis- 
cussed. Reduction of the operative mortality 

«to 5.1% during the past 91% years, the ex- 
tended length of survival in some patients, 
and the occasional apparent cure justify con- 
tinued use of this aggressive approach. The 
morbidity and mortality of patients who un- 


derwent palliative procedures for disease be- 


yond the limits of resectability are compared 
with those who had pancreaticoduodenal re- 
section. Biliary- bypass is recommended, 
when feasible, in advanced disease ‘when 
pancreaticoduodenectomy is prochided, 





. established procedure for treat- 
ing the four tumors that occur most 
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ancreaticoduodenectomy is a well- 


frequently in the periampullary re- 
gion—carcinoma of the head of the 
pancreas, common bile duct, ampulla 
of Vater, and duodenum. Since the 
original description o? pancreatico- 
duodenal resection by Whipple 37 
years ago, numerous contradictory 
accounts have appearad concerning 
the operative mortality and. long- 
term results after this procedure. The 
incidence of diagnosis of carcinoma of 
the pancreas has risen dramatically 
in recent. years from a rather obscure 
position to: where now it represents 
one of every 18 cancer deaths among 
all age groups.’ The significance of 
periampullary cartinomas led to the 
review of the 20-year experience with 
this lesion at the UCLA Hospital. 


Clinical Ser es ? 
One hundred eighty-five. patients. with 


periampullary carcinomas were seen by 
- the surgical services between March 1952 
and March 1972, One hundred forty-nine 
patients had carcinoma of the head of the 
pancreas, 19 had cancer cf the ampulla of 


Vater, and 17 had cancer of the common 
bile duct. Patients suszected of having 
periampullary carcinomas but without a 
proved diagnosis and these treated only by 
chemotherapy, irradiation therapy, or 
both, were excluded. One hundred seven 
were men, and 78 were women. Age range 
was 3 to 84 years. Thirty-nine patients 
were 70 years of age or more, and five pa- 
tients were in their eighth decade of life. 


Pancreaticoduodenectomy was per- 
formed in 65 patients—39 with cancer of 
the head of the pancreas, 16 with cancer of 
the ampulla of Vater, and 10 with cancer 
of the common bile duct (Table 1). Recon- 
struction of the gastrointestinal tract in- 
cluded a pancreaticojejunostomy in 58 pa- 
tients; four patients had the transected 
end of the pancreas oversewn, and three 
patients underwent a total pancreatec- 
tomy. 

Prior Surgical Procedures.—Twenty-eight 
(48%) of the patients had undergone some 
type of operative procedure for symptoms 
of their underlying malignancy several 
weeks to a few months prior to pan- 
creaticoduodenal resection (Table 2). Of 
particular interest. are the 21 patients 
(82.3%) who underwent biliary drainage 
procedures. Only two patients having prior 
operative procedures were among nine op- 
erative deaths. 

Operative Deaths.—Of the nine. (13.8%) 
operative deaths, four had. lesions of the 
head of the pancreas ‘and five had lesions . 


of the ampulla of Vater. Twenty-one sur- 


geons performed 34 of the 65 resections, 

including 13 performed. by residents-in- 
training; the remaining 31 ware performed 
by one of the authors (W.P.L.), None of the- 
operative deaths was among his 31 pa- 
tients. In the past 9% years there have 

been two operative deaths (5.1%) in 39 pa- 

tients undergoing pancreaticodiodenec- 

tomy. 

Four operative deaths were associated © 
with pancreatic fistula formation, three. 
with abnormal fluid and electrolyte bal 
ance, one with superior mesenteric artery 
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Table 1.—Primary Site of Tumor anc Treatment 


Head of Pancreas 


Common Bae Duct Ampulla of Vater 


No. of Operative No.of Cperative No.of Operative . 
Patients Beaths* 


Procedure Patients 

Resection 

Palliation 
Bypass 
Gastroenterostomy 
Duodenojejunestomy 

Exploration 

No operation 

Total 

Pancreaticoduodenal 
resection 

Palliative procedures 


Deaths* 








* Occurring during first 30 postoperative days. 


5 Table 3.—-Causes of Late Deaths After Pancreaticoduodenectomy 


; Recurrent and ane tumor 2 mo to 13 yr 


Cerebrovascular accident, pulmonary embolus, 












pneumonia 

~Inanition, right upper quadrant abscess 
_. Myocardial infarction (tumor at autopsy) 
Heart failure, cirrhosis 

Oat cell lung carcinoma 







thrombosis, and one with renal failure, 
marginal ulceration, and sepsis. 

Late Deaths.Of 56 patients who sur- 
vived pancreaticoduodenal resection, 41 
» (18.2%) have died, primarily from recur- 
rent and metastatic tumor (Table 3). Only 
four patients revealed no evidence of their 
primary malignancy at the time of death. 
~The length of survival before death ranged 
from five weeks to 13 years. The average 
lengths of survival for patients with le- 
sions of the head of the pancreas, common 
bile duct, and ampulla of Vater were 15.4 
months, 17.9 months, and 63.0 months, re- 
spectively (Table 4), Nineteen patients sur- 
vived. longer than one year; ten patients 
survived longer than two years; five sur- 
-vived longer than three years; and four 
survived seven years or longer. Patients 
with lesions of the ampulla of Vater had 
the’ best survival record. 

-< Autopsy reports were obtained on 14 of 
‘these patients. Recurrent carcinoma of the 
remaining pancreatic remnant was re- 
ported in only three patients. Eight of the 
14 patients had liver. metastasis, and five 
< had obstruction at the site of the chole- 
dochojejunostomy. Most patients had mul- 
tiple intra-abdominal metastases to the 
small bowel serosa, colon, peritoneum, 
omentum, adrenal glands, ovaries, and kid- 
neys; one patient had obstruction of the 
portal vein and inferior vena cava by tu- 
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Total 41 


Patients Deaths* 





9 deaths (13.8%) 
11 deaths (14.6%) 









1 5 weeks 
1 
1 
1 
1 


13 yr 


mor. Four had pulmonary metastasis, and 
3 others had metastases of the pleura with- 
out lung invc:vement. 

Survival.—CF the 56 patients who sur- 
vived pancreaticoduodenal resection, 15 
(25.4%) are presently alive from 12 months 
to 15 years postoperatively (Table 5). Eight 
patients have survived three years or 
longer, five have lived longer than five 
years, and tkree patients have survived 
more than ten years since pancreatico- 
duodenectomy. None of the present surviv- 
ors is known: to have recurrent disease. 
One patient who is presently alive 10% 
years after resection for a lesion of the 
head of the pancreas was three years old 
when pancreaticoduodenectomy was: per- 
formed for anzislet cell carcinoma.” Except 
for some mild pancreatic exocrine insuffi- 
ciency, which is controlled with pancreatic 
enzymes, the patient functions actively as 


a normal teenager. That the best. long- 


term survival: have been obtained’ with 
carcinomas of the common bile duct and 
ampulla of Vater is no doubt attributable 
to their strategic location and the onset of 
early biliary oastruction. 

Nine patienis in the series were alive 
five years after operation, 5.7% of those 
with cancer of the head of the pancreas, 
36.4% of those with lesions of the ampulla 
of Vater, and 20%.of those with carcinoma 
of the commor: bile duct (Table 6). 


Table 2.:—Operations Prior 
to Pancreaticoduodenectomy 


i’ 


n wknwo 


Cholecystojejunostomy 

Cholecystoduodenostomy 

Choledochoduodenostomy 

Cholecystogastrostomy 

Biopsy and T-tube insertion 

Cholecystectomy and 
T-tube insertion 


Cholecystectomy 
Exploration and biopsy 
Cholecystectomy and 
sphincterotomy 
Pyloroplasty, vagotomy, 
gastroenterostomy 


Total 


. 


N W| a 





Postoperative Complications.-The major 
postoperative complications encountered 
in our series are listed in Table 7. Pan- 
creatic fistula formation was the most fre- 
quent and serious and was associated with 
four of the nine operative deaths. The inci- 
dence of fistula formation as related to 
anastomotic site is shown in Table 8 and 
serves to emphasize that the technique 
used in the performance of this procedure 
is crucial. We invaginate, when possible, 
the cut end of the pancreas into the end of 
the jejunum to produce.a sleeve-like effect 
around the pancreatic cut surface. This 
tends to produce the least likelihood of a 
leak when the duct of Wirsung is small and 
thin-walled, especially when. a catheter re- 
mains in. the duct. of Wirsung..A direct 
anastomosis between the pancreatic duct 
and the mucosa of the jejunum is pre- 
ferred when the pancreatic duct is dilated 
and thick-walled. Such an anastomosis was 
carried out in ten patients with markedly 
dilated ducts secondary to long-term ob- 
struction, none of whom subsequently de- 
veloped fistulas. Ina patient with long- 
term obstruction of ‘the pancreatic duct 
and chronic pancreatitis with scarring and 
fibrosis of the pancreatic capsule, this 
anastomosis is much more secure than 
when performed in a patient with a rather 
normal pancreas. 

Four. bile fistulas. (choledochojejunos- 
tomy leaks, Table 8) closed spontaneously 
without difficulty. Two patients had gas- 
trdenterostomy leaks; one closed spontane- 


„ously, and the other required a second op- 


eration for closure. 

Leaks of the pancreaticojejunostomy, 
choledochojejunostomy, and. gastroenter- 
ostomy anastomoses are most apt to mani- 
fest themselves when the patient begins 
taking, by mouth, something other than 
clear liquids, and pancreatic- and bile flows 
are stimulated. When such a leak becomes 
evident, immediate sump drainage is be- 
gun, and oral intake is discontinued except 
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Tabie 4.—Survival After Pancreaticoduodenectomy 


Patients 


Survival Until Death 


Time No. 
1-6 mo 
6-12 mo 1 
1-2 yr 
2-3 yr 
10 yr 

Av—15.4 mo 


mm w OY ON fe 





Ampuila of Vater 7/11 


Common bile duct 5/10 


for antacids to neutralize gastric secre- 
tions, 

Palliative Procedures.—In 103 patients 
with periampullary carcinoma, pan- 
creaticoduodenectomy was contraindicated 
due to the extent of the tumor. Palliative 
procedures were performed in 75 patients, 
whereas 28 patients had such advanced 
disease that exploratory laparotomy alone 
or with tumor biopsy could be carried. out. 
The operative mortality for patients un- 
dergoing palliative procedures was 14.6%. 
Patients with lesions of the head of the 
pancreas who underwent pancreatico- 
duodenectomy survived almost twice as 
long (15.4 months) as those who underwent 
a biliary bypass (8.1 months) (Table 9). 
Gastroenterostomy combined with the pal- 
liative biliary bypass in 19 patients did not 
inerease survival time, and in fact, these 

® patients had a shorter survival time until 
late death (5.2 months) (Table 10). Average 
survival time of all patients undergoing 
exploratory laparotomy and found to have 
such extensive disease that a- palliative 
procedure was not performed was 4.1 
months. 

Four patients underwent a biliary diver- 
sion procedure for carcinoma of the com- 
mon bile duct and survived 128, 60, 11, and 
8 months. The patient who has survived 
more than ten years is presently without: 
evidence of recurrent tumor. At the time 
of operation, a 1.5-em papillary adenoearci- 
noma was found at the junction of the 
common duct and cystic duets, with normal 
duct proved by biopsy both proximal and 
distal to the tumor. Histological studies 
showed the carcinoma to be invading the 
wall of the common duct and involving 
perineural lymphatics focally. A chole- 
dochoduodenostomy was performed with a 
wide local excision of the duct and sur- 
rounding lymphatics and oversewing of 
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9mo 
1-2 yr 
2-3 yr 
7-8 yr 
9yr 
13 yr 
Av-—63.C mo 
6-12 mo 
1-2 yr 
2-3 yr 
Av—17.9 mo 


bea pet pet ID pend pet 


mm NPD 


the distal common bile duct. 

The patient who survived five years had 
a 1.5-cm superficial adenocarcinoma at the 
junction of the common and cystic ducts. 
After biopsy proved clear margins of re- 
section, a Roux-en-Y choledochojejunos- 
tomy was constructed, and the distal com- 
mon bile duct was oversewn. This patient 
subsequently died of metastatic disease to 
the liver and porta hepatis; The long-term 
survival in these two patieats is no doubt 
related to the well-localized tumor at the 
time of original operation. Only when the 
margins. of duct resection can be ade- 
quately cleared, both proximally and dis- 
tally, do we favor the limited operation 
performed in these two patients. 


Criteria for 
Pancreaticoduodenectomy 


Our method of patient evaluation, 
criteria. for radical pancreatico- 
duodenectomy, and technique of pan- 
creaticoduodenectomy Aave been re- 
ported previously.*? In general, we 
believe that radical pancreatico- 
duodenectomy should be employed for 
or suspected peri- 
ampullary malignancy that can be 
grossly circumscribed. Difficulty 


“arises when the patient has all the 


clinical signs and symptoms of peri- 
ampullary carcinoma but, at explor- 
atory celiotomy, is found to have only 
a small or inconspictious lesion. Tu- 
mors in the anterior surface of the 
head of the pancreas can be biopsied 
directly by opening dewn through the 
lesser sac. Deep-seated lesions.in the 
head of the pancreas o” dorsal surface 
lesions arising either from the com- 


Pancreaticoduodenal Resection/Aston & Longmire 











Table 5.—~Present Survivors 
After Pancreaticoduodenectomy 






Primary 





Paes N; 
Site Patients Time No. 
Head 6/35 2.5 mo 
(17.1%) 










Ampulla of 4/11 
Vater (36.4%) 3yr 
3.75 yr 
15 yr 
Common 5/10 






bile duct (50%) 


Table 6.—-Five-Year Survival 
After Pancreaticoduodenactomy 


Per- 
Cent- 
age 


Pet ft bee pend fret | pad poeh fe enh | ad fou feed feet et et 





Pa- 
tients 


2/35 


Primary Site 
Head 
Ampulla of Vater 
Common bile duct 










mon bile duct or pancreas frequently 
may be approached for biopsy by 
kocherization of the duodenum and 
medial rotation of the head of the 
pancreas. Lesions of the ampulla of 
Vater can be visualized and biopsied 
by the transduodenal approach. When 
a lesion is confined to the wall and lu- 
men of the distal common duct, a 
small curette may be passed down the 
lumen of the duct to obtain a speci- 
men for biopsy. A lesion that pro- 
duces pancreatic duct obstruction 
may lead to chronic pancreatitis and 
an erroneous biopsy report. In this 
series, 25 patients (30.5%) did not 
have a biopsy before pancreatico- 
duodenectomy. 

Metastatic lesions found in liver, 
omentum, peritoneum, or distant 
lymph node groups obviously preclude 
radical resection. Three groups of 
lymph nodes should be examined 
carefully: (1) nodes around the celiac 
axis and along the gastrohepatie ar- 
tery; (2) hepatoduodenal ligament 
nodes surrounding the bile duct, he- 
patic artery, and portal vein; and {8} 
nodes around the superior mesenteric 
vessels or about the inferior pan- 
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creaticoduodenal artery. When nodes 
are positive for tumor in the hepato- 
duodenal ligament or along the distal 
gastrohepatic artery, an en bloc re- 
section can be carried out. Tumor 
found in nodes around the celiac axis 
or along the supermesenteric vessels 
are beyond the limits of resection, 
and a palliative procedure should be 
considered. Resection may also be 
contraindicated when a large tumor 
along the superior border of the pan- 
creas involves the gastrohepatic or 
hepatic arteries. Tumors involving 
the uncinate process of the pancreas 
are particularly worrisome, as in- 
volvement of the superior mesenteric 
vessels is not infrequent, and detec- 


' tion of this extent of the tumor can- 


not be made until dissection. In three 
of five patients previously reported in 
whom a portion of the portal vein was 


-- removed in an attempt to extend the 


limits of resectability, metastases de- 
veloped rapidly, indicating tumor em- 
boli either before or during the surgi- 
cal procedure.® 


Comment 


Much of the controversy regarding 
pancreaticoduodenectomy has cen- 
tered around the morbidity and mor- 
tality inherent in such an extensive 
operative procedure. In earlier years 
the operative mortality ranged be- 
tween 40% and 50%, but recent re- 
ports indicate a substantial improve- 
ment.*® Beall et al summarized 
reports of 662 pancreaticoduodenec- 
tomies between 1965 and 1969 with a 
total operative mortality of 16.2%. 
The operative mortality of 5.1% in the 
past 9% years of our series is encour- 
aging. We attribute this reduction in 
mortality to experience and refine- 
ment of the operative technique and 


the more enlightened management of 
the postoperative period. 


Whether bypass operations should 
be performed in patients not consid- 
ered candidates for pancreatico- 
duodenectomy has also been a point 
of controversy. In our patients with 
carcinoma of the head of the pan- 
creas, pancreaticoduodenectomy pro- 
vided the longest period of postopera- 
tive survival. Our results of biliary 
bypass procedures are similar to those 
of Buckwalter et al?? in that use of 
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Table 7.—Postoperative Complications 


Complication 
Pancreatic fistula 
Delayed opening gastroenterostomy 


= 
° 


e 





Marginal ulcer (with bleeding in 2) 
Wound infection 

Biliary fistula 

Subphrenic abscess 

Sepsis 

Gastroenterostomy fistula 


rary 
Sophy 


. 


Po} pol wj w] ej a 


1 


Renal failure 


Ca ed Ea an) 


me] pa 





Hepatorenal failure 


Table 8.—Pancreatic and Bile Fistulas* 


Anastomosis 


End-to-end 
(fistulas) 

End-to-side 
(fistulas) 


Pancreaticojejunostomy 


Choledochojejunostomy 





* Pancreatic fistulas also developed in two of four patients who had oversewn pancreas. 


the common bile duct for diversion 
generally provided longer survival 
than did use of the gallbladder for di- 
version. Certainly, selection of pa- 
tients with more advanced tumors 
and tumors in the area of the common 
bile duct for drainage via the gall- 
bladder influenced length of survival. 
We agree with Pope and Fish" that 
relief of biliary obstructive symptoms 
provides the greatest palliation. We 
have found no increase in length of 
survival by combining gastroenter- 
ostomy with biliary diversion when 
duodenal obstruction appears to be a 
possibility. We will, however, con- 
tinue to perform a gastroenterostomy 
in those patients in whom it appears 
likely that the tumor will obstruct the 
duodenum before the patient’s death. 

An interesting feature in those pa- 
tients who survived several months to 
years after pancreaticoduodenal re- 
section and whose reconstruction in- 
cluded a pancreaticojejunostomy was 
the status of the pancreatic exocrine 
function; of 31 patients who survived 
more than one year, 21 were normal, 
seven had definite symptoms and 
signs of pancreatic exocrine insuffi- 


ciency, and three could not be eval- 
uated. One of the four patients who 
had the pancreatic stump oversewn 
without a pancreaticojejunostomy 
lived seven years eight months, and, 
although he had some mild stea- 
torrhea, his condition was well-con- 
trolled on a regimen of pancreatic en- 
zymes without. significant symptoms, 
of pancreatic insufficiency. 

Rabwin. and Karlan” advocated the 
routine suture closure of the pan- 
creatie stump, pointing out that the 
exocrine function is easily controlled 
with medication and that risk of post- 
operative complications is signifi- 
cantly reduced. 

Fish et al point out that it 
is somewhat surprising to find pan- 
creatic insufficiency in patients after 
pancreaticoduodenectomy, provided a 
pancreaticojejunostomy is performed 
and is functional, since only 10% of 
the gland is necessary for exocrine se- 
cretion; these patients usually have 
more than 50% of the gland remain- 
ing. Although it. is undocumented, 
considerable evidence suggests that 
scarring and fibrosis in many pa- 
tients at the pancreaticojejunal 
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Procedure mo 
Cholecystojejunostomy ; 
Cholecystoduodenostomy 6.4 

A Choledochojejunostomy 
Choledochoduodenostomy 


anastomosis produces stenosis of the 
pancreatic duct. However, significant 
symptoms of pancreatic insufficiency 
do not develop in some of these pa- 
tients, as exemplified by the follow- 
ing two cases. 


Report of Cases 


CASE 1.—At the time of a surgical proce- 
dure ten years after pancreaticoduodenec- 
tomy, a 56-year-old woman had the pan- 
creaticojejunostomy taken down because 
of inadvertent interruption of the blood 
supply to the jejunal loop. Despite com- 
plete stenosis of the anastomotic site, the 
patient, who had never taken pancreatic 
enzymes, had no symptoms of pancreatic 
insufficiency. 

Case 2.~A 38-year-old: man was. oper- 
ated on for calculus obstruction of his 
choledochojejunostomy two years after 
pancreaticojejunostomy with oversewing 
of the transected pancreas had been per- 
formed at another hospital for chronic 
pancreatitis. During the first four postop- 
erative months, he was not. taking pan- 
creatie enzymes and had only minimal 
symptoms of pancreatic insufficiency. No 
change occurred during the subsequent 11% 


@ years while he was taking pancreatic en- 


zymes, nor was there any significant 
change after we performed a pan- 
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creaticojejunostomy at th2 time of the 
choledocholithotomy and revision of the 
choledochojejunostomy. 


Conclusions 


Pancreatic exocrine insufficiency, 
therefore, seems to be quite a vari- 
able factor. The lack o2 insufficiency 
in such patients would lend some 
strength to the idea of some pan- 
creatic endocrine digeszive function. 

A two-stage pancreaticoduodenec- 
tomy has been strongly advocated by 
Maki et al'* and Sato et.al." Monge et 
al'* and others" also believe it lowers 
operative mortality. Reduction in the 
incidence of hepatic failure, renal 
failure, and gastrointestinal hemor- 
rhage postoperatively are considered 
to be the most significant benefits of 
previous decompressior. of the biliary 
tree. As shown in Tabie 2, a total of 
21 (32.3%) of our patients had under- 
gone biliary decompression prior to 
pancreaticoduodenal ‘resection. All 
but. two were patients referred to 
UCLA several weeks tə months after 
biliary. decompression had been per- 
formed elsewhere under one of the 
following two circumstances: (1) At 
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Table 10.—-Survival After Biliary Bypass 
and Gastroenterostomy (GE) 


Procedure 












Survival, 





Caolecystojejunostomy & GE 
Cholecystoduodenostomy & GE 
Choledochojejunostomy & GE 
Choiedochoduodenostomy & GE 
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operation a biliary obstruction was 
thought to be due either to a peri- 
ampullary malignancy that could not 
be verified histologically or to chronic 
pancreatitis. (2) What was considered 
to be a nonresectable periampullary 
lesion was identified and a bypass 
performed. 

Previous internal biliary diversions 
such as choledochojejunostomy fre- 
quently leave scarring, fibrosis, and 
adhesions that increase the difficulty 
and operative time of the definitive 
procedure. Decompression by meth- 
ods such as common duct T-tubes and 
cholecystostomy can likewise increase 
the operative difficulty; further, they 
have the potential of contaminating: 
the operative field with sinus tracts 
and foreign bodies. Although resec- 
tion is still feasible in some patients . 
who have previously undergone such 
a biliary decompression, the delay 
surely decreases the chances of total. 
removal of the tumor. We strongly © 
recommend that a one-state pan- 
creaticoduodenal resection be per- 
formed whenever possible. 
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Diagnostic Colonoscopy and 
Colonoscopic Polypectomy . 


George Berci, MD; Joel Panish, MD; 
Leon Morgenstern, MD, Los Angeles 


The colonoscope was used on 210 pa- 


tients. The examination was successful in 


197. Technical problems in eight patients, 
unsatisfactory preparation of the colon in 
five prevented success. In 69 of these 210, 
a total of 91 polyps was removed. The only 
complication encountered was bleeding, 
which occurred in two patients and did not 
require laparotomy. 


I’ 1928 Hoff reported the first 
successful attempt at introduction 
of a flexible probe, under continuous 


:¿ water enema, as far as the cecum.’ It 


took almost a half century before this 
idea was converted from a blind ex- 
periment to a valuable clinical inves- 


_ tigation. 


A great impetus to current tech- 


“niques was given by the results 


achieved in upper gastrointestinal en- 


‘doscopy with flexible fiber gastro- 
“Scopes, 


It is now possible to visualize the en- 


‘tire colonic mucosa, to take biopsies, 


and to completely excise polypoid le- 


-sions occurring in the large intestine 


using the colonoscope. 
Materials and Methods 


Preparation.—A three-day clear liquid 
diet, a laxative the day before, and cleans- 
ing enemas no later than three hours prior 


“to the procedure resulted in a fairly clean 


colon. Intravenous diazepam (Valium) is 


administered just prior to the procedure in 


a dosage (5 to 15 mg) sufficient to produce 
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adequate relaxation and acceptance of 
the procedure. Meperidine hydrochloride 
(Demerol Hydrochloride) may be added, 
but can lead to sigmoid colon spasm. 

Instrumentation.—There are various 
types of colonoscopes available. The specifi- 
cations are similar, and it is largely a 
matter of personal preference which one 
should be used. All scopes have advantages 
and shortcomings. We do hope that the in- 
struments used today will undergo further 
improvements.’ 

The latest instrument has a four-way re- 
mote tip control (Olympus colonoscope) with 
capability for air or CO, insufflation, water 
injection, suction and passage of a biopsy 
forceps, and/or cautery snare for polyp re- 
moval. 

Technique.—All examinations are begun 
with the patient in the left lateral position. 
The colonoscope is introduced as proxi- 
mally as possible under direct visual con- 
trol. When difficulties are encountered in 
passage, the patient is turned to the supine 
position, and the location of the scope is ob- 
served by x-ray image amplification. In 
general this occurs when the tip of the 
scope is near or in the splenic flexure and 
further passage is impeded by a redundant 
sigmoid loop. This can be overcome by hy- 
perflexing and “hooking” the tip at the 
splenic flexure and simultaneously with- 
drawing and rotating the instrument 
clockwise, thus straightening out the sig- 
moid loop formation (Fig 1, top). Another 
aid is the use of an external tube or stiff- 
ening device on the scope, 50 cm in length, 
which is placed on the scope prior to the ex- 


amination. When the colonoscope is in the 


position just described, this stiffening 


outer tube (Olympus) can be carefully ad- 


vanced under image amplification (fluoros- 
copy) control, guided by the scope, keeping 
the sigmoid part of the colon straight. 
Many maneuvers have been reported** or 
are learned with experience, in traversing 
a redundant sigmoid loop or “over- 
hanging” transverse colon. Brief monitor- 
ing by fluoroscopy (television image ampli- 
fication) can be very helpful by these 
maneuvers (Fig 1, bottom). 
Indications.—Indications for colonoscopy 


were the following: (1) questionable lesion 
seen on barium enema examination; (2) 
lower gastrointestinal tract bleeding when 
barium enema examination was negative; 
(3) biopsy of questionable malignant le- 
sion, especially in a poor surgical risk; (4) 
incomplete colonie strictures; (5) presence 
of polypoid lesions that appeared to be re- 
movable by cautery snare; (6) unexplained 
diarrhea; (7) chronic. inflammatory bowel 
disease. Acute inflammatory colon disease 
contraindicated colonoscopy. 


Results 


From February 1970 to December 
1972, we performed endoscopic exam- 
inations of the colon on 210 cases. The 
examination was performed on 196 
patients once, while in 14 patients the 
examination was performed twice or 
more. One hundred forty-seven pa- 
tients were over the age of 50. The 
oldest patient was 86, and the young- 
est 19 years old: The examination was 
technically unsuccessful in eight pa- 
tients. We were unable to achieve sat- 
isfactory colon preparation in five pa- 
tients. The number: of: unsuccessful 
examinations declined with experi- 
ence. No complications were encoun- 
tered. The overwhelming majority of 
colonoscopies was performed on out- 
patients. 


Colonoscopic Polypectomy 


The value and safety of cautery 
snare. removal of colonic. polyps 
through the colonoscope without ex- 
ploration have been well estab- 
lished."* The location and sometimes 
the size of the lesion is relatively 
unimportant since even the cecum is 
accessible, and large polyps can be re- 
moved in sections. Even lesions that 
appear to be sessile have been re- 
moved safely. Multiple polypectomies 
at one session are not unusual, with 
removal of the more proximal ones 
first so as not to disturb the caute- 
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rized bases of more distal polyps by 
repeated passage of the scope over 
the area (Fig 2). 

An important consideration is what 
to do in patients where polyp(s) re- 
moved by this technique show malig- 
nant change. We have collected four 
patients, all of whom underwent sub- 
sequent segmental colonic resection. 
No sign of residual malignancy or in- 
volved lymph nodes were found in 
any of these cases. We feel, however, 
that until enough experience is 
gained, these patients should be ad- 
vised to undergo segmental colon re- 
section. 

Results.—Ninety-one polyps were 
removed from 69 of our 210 patients 
between April and December 1972. 

Two thirds of the polypectomized 
patients were over the age of 60. In 
one patient, 11 polyps were removed 
in three sessions, and ten polyps in 
another patient during a three-hour 
procedure. If larger numbers of 
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Fig 1.—Top, Various loop 
formations of sigmoid or 
transverse colon have to be 
“straightened out” by 
withdrawing scope after “fixing” 
tip in splenic flexure and/o- 
inserting stiffening outer tube. 
Bottom, Colonoscope advanced 
into cecum. 


Fig 2.—Top, Barium enema ex- 
amination; two polyps shown in 
sigmoid colcn. Bottom, Both 


“polyps removed. 


polyps are present, we prefer to re- 
move them in subsequent sessions. 
The majority of polyps (75% to 80%) 
were located in the sizmoid and de- 
scending colon. 

Complications.—No mortality or per- 
forations were encouwxtered in this 
series. One patient bled and required 
2 units of blood, while im another case, 
the bleeding from the transected ped- 
icle ceased after the irtravenous ad- 
ministration of 1,000 ml of 5% dex- 
trose and normal saline. All of our 
polypectomized patients were kept in 
the hospital for observation. 


Conclusion 


Before the advent of colonoscopy, 
exploratory laparotomy was the pro- 
cedure of choice for removal of polyps 
from the proximal colon for diagnosis 
or treatment. 

Colonoscopy and polypectomy can 
now be performed with safety and 
minimum morbidity, thus precluding 





the necessity for laparotomy in many 
cases. It deserves serious consid- 
eration as the procedure of choice in 
the removal of polypoid lesions from 
all portions of the colon. 
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Changes in the 


Surgical Treatment 


of Peptic Ulcer 


William B. Saxbe, Jr., MD, MPH, Frederick P. Ross, MD, Fitchburg, Mass 


A previous article reported 300 patients 
treated for benign ulcer disease by gastric 
resection at Burbank Hospital from 1952 
through 1962. 

The present article studies 225 patients 
treated surgically during the years 1963 
through 1971 and assesses the impact of 
changes in surgical management. We have 
found favorable, though not statistically sig- 
nificant, trends in mortality and morbidity, 
especially in patients with duodenal ulcers. 
The patient mortality fell from 6.3% to 4.4% 
overall, from 7.2% to 4.4% for duodenal ul- 
cer, and from 3.3% to 1.2% for elective oper- 
ations. 

In. investigating reasons for the improve- 
ment, it was found that gastric resection re- 
mains the principal mode of treatment, but 
there is an increase in other procedures 
combined with vagotomy, especially in diffi- 
cult situations. More liberal use of duode- 
nostomy tubes seems to be another reason 
for improved results. 


K the only hospital in a city of 
45,000, with a referring popu- 
lation of approximately 65,000, the 
Burbank Hospital in Fitchburg, Mass, 
treats a complete spectrum of pa- 
tients varying widely in ethnic and 
socio-economic backgrounds, prior 
medical care, and tolerance of symp- 
toms. The hospital, therefore, sees a 
true cross section of practice in this 


area. Since hospitals of this type are’ 


more numerous than those in larger 
urban centers from which the major- 
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ity of reports emanate, our experi- 
ence with a common disease such as 
peptic ulcer should be of interest, 

A previous report. from this hospi- 
tal’ summarized the courses of 300 
consecutive patients. operated on 
for benign peptic ulcer from 1952 
through 1962. The present article cov- 
ers 225 similar patients treated surgi- 
cally from 1968 through 1971. It is 
presented to indicate, by comparison, 
changes in surgical treatment as a re- 
sult of published advances in the past 
decade. i 


indications 


Table 1 shows that 54% of the operations 


were for duodenal ulcer, 39% for gastric ul- 
cer, 3% for both, and 4% for gastritis. In- 
tractability was the indication. in 53%, 
bleeding in 83%, and obstruction in 8%. 
Sixteen patients who had simple closure of 
acute perforations were not included; only 
those who had a presumable definitive op- 
eration were studied: = 

All but 4% of the operations were per- 


formed by one of four surgeons or by resi 
dent surgeons under their: direct super- 


vision. Since the skills and philosophies of 
the four surgeons are similar, the treat- 


ment of the entire group was. consistent: 


Operative Procedures. 


Table 1 shows the operations performed 
for each of the diagnoses. The basic proce- 


dure was a two thirds gastrectomy with a 


Billroth II gastrojejunostomy. This ac- 


counted for 72% of the operations. for 
duodenal ulcer and 52% of the operations 
for gastric ulcer. Only one subtotal gas- 
trectomy with Billroth 1 gastroduodenos- 
tomy was done for duodenal ulcer disease, 
but this procedure was used for 34% of the 
gastric ulcer patients. The Billroth I proce- 
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> gure in A good operation for gastric ulcer, Table 1.——Indications and Operations E 
but it poses more suture line and recur- 
_ rence problems when used for duodenal ul- Duodenal, Gastric, Both, Gastritis, Tatal, 
cer” Vagotomy with resection or a drain- 54% 39% 3% 4%, 160% 
GE 4 4 Ameen, ann it 
“age procedure or -both vere the methods Indications No. %5. No % No. % No. %, No. % 
used for most of the remaining cases: va- Intractability or 
gotomy and pyloroplasty were used for recurrence 70 -58 
















12% of the duodenal ulcer cases, and vagot- 
omy and subtotal gastrectomy with gastro- Emergency surgery 26 
enterostomy in another 12%. Vagotomy Elective surgery 
and pyloroplasty were used for 3%-of the Obstruction 
gastric ulcer cases, and vagotomy and sub- Perforation 
total gastrectomy in 9%..The amount of- Possible malignancy 
stomach resected was approximately two 
thirds, whether or not vagotomy: was per- 
formed. When a Billroth IT anastomosis 
was created, an anterior. gastrojejunos- 
tomy was used in 126 patients, and a poste- 
rior gastrojejunostomy in 31. In. some 
cases, other procedures were added to the 
ulcer operation: eight _duodenostomies 
were performed when the duodenal stump ; i , 
was difficult to close. Eleven cholecystec- *B, represents subtotal gastrectomy with Billroth Il gastrojejunostomy; B,, subtotal gas- 
tomies, ten hiatus herniorrhaphies, and  trectomy with Billroth I gastroducdenostomy; P, pyloroplasty; and V, vagotamy. 


Bleeding 
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Table 2.—-Deaths Following Surgery 








Other Diseases Operations 





Cause of Death 

























Subphrenic abscess, embolism 
Myocardial infraction ` 





Shock (within 24 hr) 

Respiratory failure 

Duodenal leak, dehiscence, 
pneumonia . 





None B,* and Y 

ASCVD Gastrojejunostomy 
ASCVD PandV 

ASCVD B, and V 

Perforation B, and Tracheostomy 
Alcoholic B, 

CHF P and V 

None B, and V 


Colon involved 











Patients/Age, yr/Sex Indications 
1. Elective 
Duodenal 
1/51/M Intractability 
2/92/M Obstruction 
2. Emergency 
Duodenal 
3/83/F Bleed ( 8#) 
4/86/M Bleed (134) 
5/46/M Bleed (254) 
Gastric 
6/58/M Bleed (134) 
7/81/M Bleed ( 84) 
8/49/M Bieed (134) 
9/63/F Bleed ( 7#) 
Gastritis 
10/80/M Bieed ( 9x) 
11/62/M Bleed (10x) 







Indications 
Intractability /recurrence 
Bleeding 
Obstruction 
Other 
Deaths 
Patient mortality 
Total 
Duodenal 
Gastric 
Elective 
Emergency 
Gastrectomy 
Pyloroplasty and vagotomy 
Gastrectomy and vagotomy 
i| Proportion of emergency cases 
Major nonfatal complications. 
Duodenal blowout (fatal) 



















four other operations (such as sphincter- 
otomy, jejunostomy, and tracheostomy) 
were also performed coincidentally. 


Results 


~ Mortality and Age Distribution.— 
Figure 1 shows the mortality and age 
distribution in the duodenal and gas- 
trie ulcer cases. There were also two 
deaths in patients operated on for 
: hemorrhagic gastritis. There were 11 
deaths in all, with patient mortality 
of 4.9% overall, 4.4% for duodenal ul- 
cer surgery, and 4.5% for gastric uleer 
surgery. When the type of operation 
is considered, the patient mortality 
for gastrectomy alone (all patients) is 
_ » 2.8%, for gastrectomy with vagotomy 

- 12.2%, and for vagotomy with pyloro- 
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Table 3.—Comparison of Present and Prior Series 








Viral pneumonia B, 
Cirrhosis B 





Sa B, represents subtotal gastrectomy with Billroth | gastroduodenostomy; B, subtotal gastrectomy with Biliroth I! gastrojejunostomy; P, pylo- 
roplasty; V, vagotomy; ASCVD, atherosclerotic coronary vascular disease; and CHF, congestive heart failure, 









1952-1962 





1963-1971 


























6.3% 4.9% 
7.2% 44% 
33% 12% 
So +& fo 
13.8% 16.1% 
6.3% 2.8% 
i, 10.6% 
ae 12.2% 

29% 25% 






10% 
10(4) 


4% 
2(2) 









plasty 10.6%. 

Figure 2 shows the mortality and 
age distribution for patients operated 
on electively or urgently. There were 
two deaths in the 169 patients in the 
elective group, and nine deaths in the 
56 patients in the emergent group, 
yielding patient mortalities of 1.2% 
and 16.1%, respectively. One of the 
two deaths in the elective group was 
an 86-year-old man who had complete. 
pyloric obstruction, the simplest pos- 
sible operation (posterior gastrojeju- 
nostomy and no resection), and died 
of an acute coronary occlusion 24 
hours later. 

Causes of Death.—Table 2 gives the 
pertinent data on the 11 deaths, Five 
of the patients were over 80. Death 


B,, Transverse colectomy 








Delerium tremens 

Pneumonia, CHF 

Pneumonia 

Anastomotic disruption: Peritonitis 















Pneumonia 
‘Hepatic failure 


was attributed to suture line failure 
or sepsis or both in three patients, 
pneumonia in four, myocardial dis- 
ease in two, and complications of al- 
coholism in two. Acute hemorrhage 
was the indication for operation in all 
of the nine fatal emergency cases, 
The average number of. preoperative 
transfusions was 12 units; the aver- 
age lowest hematocrit. reading was 
21%, with a range of 11% to 29%. 

Women accounted for 89% of the 
gastric and 31% of the duodenal ulcer 
cases with no significant difference in 
the incidence of complications. or 
deaths. It was noted, however, that 
the age distribution curve for women 
with either duodenal or gastric ulcer 
was to the left of the men’s, ie, oper- 
ations on women peaked in the. dec- 
ade 40-49, whereas operations.on men 
peaked in the decade 50-59. 

Complications.—Ten of the 225 pa- _ 
tients (4%) suffered the following ma- 
jor early complications: bleeding—re- 
operation (2), dehiscence (2), retained 
sponge (1), tear of spleen (1), tempo- 
rary duodenal fistula (1), common 
duct entered (1), hepatitis (1), and 
pancreatitis (1). All were either tran- 
sient or remediable. Other than the 
fact: that dissection around a scarred 
or inflamed duodenum ‘is related to 
such problems as pancreatitis, com- 
mon duct-injury, and duodenal blow- 
out, we were unable to discern a sig- 
nificant difference in the number and 
type of complications attendant on 
the various: procedures, 
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Comment 


Table 3 compares the prior and 
E \ present series. The rate of surgery in 
relation to the population base has 
been fairly constant. There have been 
changes in the indications for sur- 
gery. In recent years, fewer patients 
` were operated on for obstruction and 
more for intractability. Our inter- 
pretation of this is that patients with 
“refractory ulcers are being operated 
on before they become obstructed. 
` The proportion of operations for 
bleeding is approximately the same. 
The increase in operations for other 
indications reflects a more aggressive 
attitude toward potential malignan- 
cies. It is noteworthy that in the pe- 
riod reported there were 45 new cases 
of gastric carcinoma diagnosed in the 
hospital, and 10 cases of benign 
gastric neoplasms or gastroduodenal 
polyps. 

The overall and duodenal patient 
mortalities have shown gratifying re- 
ductions, although these differences 
are not statistically significant by the 
x test at the 5% level. The lack of 
change in the gastric ulcer statistics 
probably reflects the fact that the 
prior therapy for gastric ulcer was 
quite acceptable; our results are com- 
parable to those of other published 

> series.> The patient mortality for all 
elective surgery has dropped from 
3.3% to 1.2%, a very reasonable level. 
We believe that the rise in patient 
mortality for emergency operations 
from 18.8% to 16.1% represents less 
reluctance to operate on patients who 
are very sick or very old or both when 
it appears that only surgery can fore- 
stall certain death. Seventeen of 225 
patients in the latter group were over 
80. Our present series also includes 
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patients operated on for severe gas- 
tritis (eight patients with two 
deaths); the prior series did not in- 
clude this category, which is known to 
pose great teċhnical problems and to 
have a high mortality.* The slight de- 
crease in the proportion of emergent 
patients is of no statistical signifi- 
cance. While there is only a small 
change in the rate of major complica- 
tions, there were fewer cases of 
duodenal blowout; we attribute this 
to the more liberal use of duodenos- 
tomies whenever the duodenal stump 
was difficult to close (eight duodenos- 
tomies in 164 resections with gastro- 
jejunostomy in the present series vs 
four in 191 in the former). There were 
no. vagotomies in the earlier series. In 
the present series, 24% of the oper- 
ations for duodenal ulcer involved va- 
gotomy, as did 12% of the operations 
for gastric ulcer. In zhe present 
series, a number of the sicker pa- 
tients were treated by oversewing a 
bleeding posterior ulcer plus vagot- 
omy and pyloroplasty, whereas in the 
earlier series resection (sometimes 
very. difficult) was carried out on all 
patients. Proper interpretation of the 
mortality and recurreree data in- 
volves recognition of the Zact that op- 
erations were not chosen randomly. 
Given that subtotal gastrectomy was 
the standard operation, a surgeon 
might at times elect to acd vagotomy 
when faced with a more severe ulcer 
diathesis, or limit the operation to 
pyloroplasty and vagotomy when. the 
patient was deemed “toc sick” for a 
gastrectomy. This type of selection 
accounts for the higher mortality in 
the vagotomy groups, and the lower 
mortality in the presumably more 
hazardous procedure of gastrectomy. 





Most series which report the results 
of duodenal ulcer surgery attempt to 
define the “best” operation for this 
disease. We agree with Farmer et al. 
that “the lack of unanimity of opinion 
among surgeons in their approach to. 
the treatment of duodenal ulcer is an 
eloquent refiection of the fact that 
the ideal operation for peptic ulcer 
has not yet been described.” Our 
small number of patients in each 
category and our lack of random- 
ization prevents us from making a- 
statement on this point. We appre-: 
ciate the theoretical advantages of 
vagotomy and distal gastrectomy,’ 
but note that very large randomized 
series are necessary to demonstrate 
convincing differences in mortality, 
morbidity, and rate of recurrence.’ 
Our tendency has been to use vagot- 
omy more frequently; our basie phi- 
losophy has continued to be that of- 
varying the procedure to suit the pa=-` 
tient’s disease. 
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Immediate Interossei Decompression 


Following Crush Injury of the Hand 


Francis G. Wolfort, MD; Thomas C. Cochran, MD, Cambridge, Mass; Horst Filtzer, MD, Boston 


<: Experience with eight cases of immediate 

< interossei decompression of the crushed 
hand showing impending ischemic contrac- 
= ture is described. 

-Early intrinsic minus deformity and posi- 
tive passive stretch test indicate interossei 
involvement and need for decompression of 

~ these unyielding canals to prevent the inevi- 
“table crippled hand. 
-Excellent functional results in rapid time 
with early decompression have been the 
tule, and the procedure is recommended as 
part of the hand surgeon’s treatment meth- 
ods in preventing the crippling complica- 
“tions of the crush injury of the hand. 


mmediate treatment of a closed 
L crush injury of the hand has usu- 
ally been managed by elevation of the 
hand and placement in a bulky dress- 
ing in the position of function. The all 
- too often result of this regimen is a 
crippled hand.’ A surgical method of 
immediate interossei decompression 
-with excellent functional results is 
described and illustrated. 


Report of a Case 


A 22-year-old white man caught his 
right hand in a printing press while at 
work making Christmas cards. He was ex- 


-= tricated from the rollers of the press and 


brought directly to the emergency room of 
“the Cambridge Hospital. 
On examination of his right upper ex- 
--tremity (dominant), he was found to have 
an edematous, mottled, eechymotic hand 
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with a 4 x 5 cm area of intact dorsal skin 
with questionable viability. The fingertips 
showed good color and circulation. The 
metacarpophalangeal joints were in hyper- 
extension 20°, and the proximal inter- 
phalangeal and distal interphalangeal 
joints in flexion 45° and 20°, respectively, 
simulating an intrinsic minus defect. The 
wrist was held in 30° flexion. Printer’s 
spangles were pressed into the skin of the 
traumatized hand. The palm of the skin of 
the hand showed flattening of the thenar 
and hypothenar areas, and the thumb 
adductor web was bulging with marked 
diminution of adductor motion (Fig 1). Ab- 
duction of the fingers was markedly dimin- 
ished and painful (the passive stretch 
test).? There were no fractures of the hand 
on x-ray film examination. Sensation in the 
digits was normal. It was judged that the 
interossei were involved in the crush and 
should be decompressed in an effort to 
maintain viability of these muscles in their 
unyielding canals (Fig 2). 

The patient was taken to the operating 
room, and under axillary block, vertical in- 
cisions were made in the intermetacarpal 
spaces and carried down to the dorsal in- 
terossei muscles. Upon entering the muscle 
canal, dark blood—approximately 10 ml 
from each canal under pressure—spurted 
free. The interossei bulged into the wound, 
and their color changed from a grayish hue 
to a viable maroon with release of the com- 
pression. A careful examination of the in- 
terossei was also carried out, and these 
also bulged dorsally when the dorsal fas- 
cial roof was entered with a brisk spurt of 
dark blood occurring. 

The thumb adductor was also explored 
through a web incision, and again the 
muscle bulged when decompressed and 
was accompanied by a brisk spurt of dark 
blood and a change in color of the muscle 
from gray to maroon (Fig 3). Subcuticular 
continuous pull-out sutures were used in 
the incisions leaving the incisions open for 
delayed closure. 


The intrinsic muscles.of the hand were 
improved immediately after decompres- 
sion. The incisions were dressed with nitro- 
furazone dressings and large bulky surgi- 
cal dressings in the position of function as 
the hand was elevated for 72 hours. The 
patient was placed: on-a regimen of in- 
travenously administered aqueous penicil- 
lin G, and cultures of the wound showed no 
growth. The patient was taken back to the 
operating room 96 hours later, and the sub- 
cuticular suture was tightened with closure 
of the incisions. A new dressing was ap- 
plied with the hand in the position of func- 
tion in a volar plaster splint. 

The patient was discharged in a sling 
one week following initial surgery: with 
marked functional improvement. Sutures 
were removed on the tenth postoperative 
day. Physiotherapy was started two weeks 
after operation with stress placed on ac- 
tive motion exercises to the finger joints. 
This therapy was. continued for four 
weeks. At the end of eight weeks, full 
range of motion of all finger joints and ab- 
duction of the thumb. was complete (Fig 4). 
The patient was back to light work four 
weeks after surgery and regular work at 
eight. weeks. 

The feasibility of interossei decompres- 
sion is based on the authors’ experience 
with eight crushed hand injuries over a 
five-year period, 1967 to 1972, including the 
case described above. Three cases had 
their dominant hand crushed similarly by 
printing press rollers. All were seen imme- 
diately after injury with involvement of all 
interossei and adductor muscles and were 
treated a few hours after the crush by 
means of decompression. All had shown 
typical intrinsic minus deformities on ad- 
mission and adductor involvement. Decom- 
pression followed by delayed closure and 
physiotherapy resulted in full function 
within six to eight weeks. Two patients 
sustained punch press injuries with in- 
volvement of index and middle finger in- 
terossei.. Decompression of all interossei 
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Fig 1.—Top, Crush injury of hand with questionable viability of a 
portion of the dorsal skin. intrinsic minus deformity present. Bot- 
tom, Hypethenar and thenar flattening with early adductor contrac- 
ture of thumb. : 





and adductor in one patient and index and 
middle finger in the other resulted in excel- 
lent function at six weeks. 

The last two patients (children) in our 
series sustained crush injuries of their 
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dominant hands in a wringer injury. De- 
compression of all interossei and adductor 
in one patient and index and middle finger 
in the other resulted in excellent function 
at six weeks. 


Interosseus Muscle 


Fig 2.—Top, Cross section of interosseous space. Bottom, Inci- 
sions in dorsal fascia to decompress unyielding interossei ca- 


Extensor Tendon 


Dorsal 
Fascia 
Feflected 


Incisions 


Diagnosis 


In an impending ischemic contrac- 
ture of the hand, pain is present from 
the outset. This is usually due to the 
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Fig 3.—Left, Vertical incision of intermetacarpal spaces for interosseous decompression. Center, Bulging interos- 


sei muscles following decompression. Right, Decompression of interossei and adductor muscles completed. 


Fig 4.—Left, Complete functional return eight weeks postoperatively. Center, Incisions well-healed and inconspicuous with 
full extension at eight weeks after operation. Right, Complete volar pad to palmar crease apposition at eight weeks after operation. 


initial hand trauma. Pain on passive 
abduction and adduction of the fin- 
gers putting stretch on the interossei 
will cause pain which is diagnostic of 
impending intrinsic involvement. In- 
trinsic paralysis develops simultane- 
ously with subsidence of pain on pas- 
sive stretch test of the intrinsic. This 
is a late stage sign and an ominous 
one signifying probable irrevers- 
ibility and muscle death. Immediate 
decompression should be seriously 
considered in any crush injury of the 
hand. Careful sequential examination 
with particular notice to the produc- 
tion of pain on passive stretch test 
will enable the surgeon to prevent an 
ischemic contracture of the interossei 
by decompressing the compartment. 


Comment 


Crush injuries of the hand are no- 
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toriously crippling injuries. Intrinsic 
contractures of the interossei mus- 
culature contribute the major dis- 
ability of this trauma. The pathophys- 
iologic factors involved in creating 
the deformity are similar to those re- 
sponsible for the anterior tibial syn- 
drome and Volkman’s contracture. 
Unyielding compartments create is- 
chemia to the tissues, primarily 
muscle and nerves, by compression of 
venous return initially secondary to 
muscle edema with eventual inflow 
occlusion (arterial) and muscle and 
nerve degeneration.’ 

Early decompression of the inter- 
osseous compartments will relieve the 
circulatory derangements and pre- 
vent the impending ischemic contrac- 
tures. This is most effectively carried 
out by incising the investing dorsal 
fascia of the interossei compartments 





as described above. This releases the » 


pressure within the interosseous com- 
partments, which is the single most 
important factor contributing to the 
muscle ischemia. 
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Acute Cholecystitis and Jaundice 


Thirty-seven patients with acute cholecys- 
titis and jaundice were studied intraopera- 
tively with cholangiomanometry. and a me- 
chanical lesion explaining the jaundice was 


found in 23. Six others had probably passed . 
a stone, and one had hepatitis. Several in-. 


flammatory factors in this group, when com- 
pared with a group of 36 nonjeandiced pa- 
tients with acute cholecystitis, showed no 
difference. Several causes for jaundice exist, 
but ‘nonmechanical inflarimatoty theories 
are doubted. 


Ten occurring during acute 
cholecystitis is reported in from 
17% to 30% of cases.?.Common duct 
stone is a well-accepted cause for the 
jaundice, but its incidence is thought 
to be low. Other mechanisms for jaun- 
dice in acute inflammation of the 
gallbladder are more difficult to iden- 
tify and define. This paper presents 
the causes of jaundice found in a 
series of patients operated on with 
acute cholecystitis and jaundice and 
discusses the role of various mecha- 


nisms suggested for the production of 


the jaundice. — 
Materials and Methods 


Two groups of patients are anzlyzed. Al 
patients were seen at Hépital Bichat, 
Paris,-consecutively over a recent five-year 
“period. The first group of 37 patients was 
operated on with acute cholecyscitis and 
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jaundice, defined as a preoperative serum 
bilirubin level of greater than 1.5 mg/100. 
mi. All patients were operated en while 
jaundiced and gave operative and aistolog- 
ical evidence of acute (calculous) cholecys- 
titis. However, in some patients the jaun- 
dice appeared clinically or chemically to be 
regressing by the time surgery was done. 
Ages ranged from 19 to 84, 

Group 2 consisted of 36 patients also op- 
erated on with acute cholecystitis who. 
were not jaundiced at any time These) 
were seen concomitantly with group 1, 
were similar with respect to age, and were 
studied in the same way. Group 2 serves as 
a control group. 

All ‘patients were studied intraopera- 
tively with radiomanometric cholangiog- 
raphy. This is performed routinely on this 
service, with use of the Fourés-Caroli ap- 
paratus.* A cannula is inserted into. the’ 
common duct via the cystic duct, and the 
reservoir, filled with 25% diatrizoate (Hy- 
paque) sodium and ona sliding calibrated 
stand, is attached by rubber tubing. The: 


“zero point of the scale is adjusted to the 


level of the common duct, and the reservoir 
is raised until a little dye just begins to 


< flow into the duct. This is recorded as the 
we ‘resting pressure (normally 10 to 15 cm of 


H,O). By raising the reservoir 1 te 2 em 


<- higher dye is allowed to flow into the duct. 
-The procedure is observed on a televised. 


image intensifier as small increments of 

dye are added to fill the duct progressively, 
Several permanent films are taken at vary- 
ing intervals and examined immed ately. 
Dye.can be seen to spurt rhythmically into 
the duodenum at this low pressure if the .. 
sphincter is normal. Finally, the reservoir. - 
is elevated to 20 to 25 cm and films are 
taken with the entire biliary tree filled, 
positioning the patient in Trendeleaburg 
or right decubitus as necessary to guaran- 
tee complete visualization. By beginning 










Table 1.—Findings in 37 Patients 
With Cholecystitis and Jaundice 


Reasonably Certain Causes 
Common duct stone 
Carcinoma (invasive gall- . 
bladder and periampullary) 5 
Miscellaneous (cholecysto- 
choledochal fistula, stric- 
ture, sphincter stenosis) 3 
Medical 
Total 


Less Certain and Unexplained Causes 
Passage of stone highly 


15 






probable 6 
Passage of stone possible 

only 2 
No evident explanation 


Total 


with small quantities of dye, one can see 
the images of small stones, An elevated 
resting pressure, or elevated pressure at 
which dye passes into the duodenum, usu- 
‘ally indicates obstruction, though stones 
: may be present without affecting the pres- 
_ sure. We believe this to be an extremely 
~ accurate method of detecting common duct 
abnormality, with an error of 2% in either 
`- direction in our hands, which agrees with 
‘the observations of others. 

When appropriate pathologic findings 
© were demonstrated on the cholangiogram, 
it was confirmed instrumentally. In- 
flammatory and other local conditions were 
noted and compared for their possible role 
<in the production of jaundice. Liver 
biopsies were taken in equivocal cases and 
those with gross evidence of hepatic dis- 
“ease. Common duct bile cultures were 
taken routinely. 


Results 


The causes of jaundice found can be 
-grouped into the following: retrieved 
< common duet stones, benign stric- 
tures, neoplasms, medical causes, and 
undetermined. Overall, a reasonable 
-mechanical cause was demonstrated 
-in 23 cases, and 18 had less certain or 
unexplained causes; one had hepati- 
tis. Table 1 presents the conditions 
found. 

In relating jaundice to a stone, it is 
convenient to consider three groups: 
proved stone, probable stone, and pos- 
sible stone. A stone was demon- 
- strated by cholangiogram and recov- 
` ered in 15 patients. The probable 
stone group includes patients in 
whom jaundice was very likely caused 


830 Arch Surg/Vol 106, June 1973 


. 









































Table 2.—Comparison of Findings in Acute Cholecystitis 
With and Without Jaundice 














Common duct culture positive 


by the passage of a stone through the 
ampulla of Vater, as evidenced by one 
of the following: 

1. A stone found in the intestine 
(one case in this series with a stone 
found in the intestine at autopsy). 

2. Stone seen on a preoperative in- 
travenous cholangiogram. 

3. More stones counted on a preop- 
erative oral cholecystogram than are 
found in the gallbladder at operation. 

4. A constellation of findings in- 
cluding all of the following: previous 
transient attacks of jaundice; dilation 
of the common duct; evidence of pan- 
creatitis; presence of a cystic duct 
large enough to permit passage of 
stones found in the gallbladder; with 
cholangiomanometry, the passage of 
dye freely into the duodenum at low 
or normal pressures; passage of a No. 
3 or No. 4 Bakes dilator without any 
resistance, as if the sphincter were 
patulous, an almost constant finding 
when the migration of a stone is very 
likely. With these criteria six patients 
were included in the probable stone 
group. In five of these the icterus was 
regressing, the alkaline phosphatase 
level was moderately elevated, and no 
other cause was evident. One other 
patient in this group had four stones 
removed with his gallbladder, but five 
stones had been clearly seen on an 
earlier cholecystogram. 

Patients that did not have the con- 
stellation of findings above, but that 
had only some of them and small 
stones and a large cystic duct, were 
classed in the possible stone group. 


37 Jaundiced Patients 
a, 
Obstructing No Obstructing 36 Non- 
Lesion Found Lesion Found jaundiced 
Conditions Present (N=24*) (N=12) Patients 
Common duct stone 15 i 5 ~ 
Dilated common duct 13 6 4 
Tense distended gallbladder 6 4 10 
Empyema 4 1 , 13 
Perforation or abscess 7 1 5° 
Marked inflammation around 
hepatic pedicle 4 3 8 
Pancreatitis ‘8 5 o 
Large stone impacted, Lying 
against common duct 1 6 12 


* One patient with medical jaundice not inciuded. 













There were two patients in this 
group. Their jaundice was regressing, 
they had small stones and large cystic 
ducts, but no pancreatitis or other ab- 
normality. Other characteristics of 
these patients to be considered in the 
production of their jaundice are that 
this was the first episode of jaundice 
for both patients; the bile was in- 
fected in one; there was a tensely dis- 
tended gallbladder in one; the other 
had a large stone in the gallbladder 
that lay against the hepatic duct: but 
the cholangiogram showed no: com- 
pression. Results of cholangioma- 
nometry were normal. 

Tumor was a cause for jaundice in 
five patients. The vesicular cancers 
were invading the hepatic pedicle. 

Other benign conditions were rare. 
A diagnosis of benign stricture or in- 
flammatory compression was consid- 
ered tenable only when deformation 
and narrowing were visualized in the 
cholangiogram. The diagnosis of od- 
ditis (stenosing papillitis) rested on 
the findings of a large duct, a charac- 
teristic rigid funnel-shaped defor- 
mity of the lower common duct, and 
cholangiomanometric findings of ele- 
vated resting ductal pressure (> 15 
em of H,O) and failure of the dye 
to pass into the duodenum with 
markedly elevated pressure." 

Five patients. remain in whom no 
cause was suggested during explora- 
tion; however, their records are incom- 
plete. Cholangiomanometry showed 
no stone or obstruction although 
pressure. was elevated in two pa- 
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tients. These two patients had stones 
small enough to have passed through 
the cystic duct. One of these had 
4 gallbladder under tension, the other 
an intense inflammatory reaction 
about the hepatic pedicle, with the 


3 gallbladder perforated into the liver. 


The common ducts were large, and 
dye passed into the duodenum only at 
a pressure of 20 to 30 em H,O. The 
pancreas was grossly normal in both. 
A No. 5 Bakes dilator passed with 
ease in one. Jaundice was persistent 
in one, regressing in the other. Alka- 
line phosphatase level was elevated in 
both. Thus there are elements sug- 
gesting transient obstruction in these 
two patients, The three remaining 
patients defy mechanical explana- 
tion. The jaundice was regressing in 
all three, and the bilirubin level had 
not been markedly elevated (max- 
imum 6.4 mg/100 ml), Two had had 
previous self-limited attacks of jaun- 
dice. A large stone was impacted in 
the gallbladder neck in all three, with 
a pyocholecyst under moderate ten- 
sion. In one an associated inflamma- 
tory mass about the common duct was 
noted, The ducts were not dilated and 
manometry was normal. In none of 
the cases was information available 
regarding the pancreas or the size of 
stones found. In one patient the com- 
mon duct bile was cultured and was 
negative; in another it was clear. 
Tests of hepatic function were nor- 
mal, and the alkaline phosphatase 
levels ranged from 6.6 to 7.4 Bo- 
dansky units. 

How do the findings in group 1 
cases compare with a group of pa- 
tients who had acute cholecystitis 
without jaundice (group 2)? The con- 
trol cases were studied in the same 
way, and Table 2 compares the fac- 
tors noted. A dilated common duct 
was not. found in the cases without 
jaundice unless a stone was found 
(five patients). Cholangiomanometry 
showed no lesion and normal pres- 
sures in all control cases except those 
with common duct stone. A tensely 
distended gallbladder was found with 
about equal frequency in the two 
groups; a pyocholecyst was more fre- 
quent in the nonjaundiced group. Per- 
foration and extravesicular abscess 
formation occurred with about equal 
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frequency, but only once in a patient 
with jaundice that was noz explained. 
The incidence of marked inflamma- 
tion about the hepatic ped:cle was the 
same in the two groups. Half the pa- 
tients without certain explanation for 
their jaundice had a large stone im- 
pacted in the gallbladder neck or cys- 
tie duct which was in contact with the 
hepatic duct, but one thirc of all cases 
without jaundice also hac this find- 
ing. 
Comment 

The cause of jaundice was consid- 
ered adequately defined in 24 of 37 
eases, and if those with probable mi- 
gration of stone are inc-uded, only 
seven cases offer no clear-ctt explana- 
tion. 

Some of the mechanisms offered to 
explain icterus are well accepted, oth- 
ers less so. A stone in the common 
duct is a clear cause. Also, it seems 
probable that a stone, <n passing 
through the ampulla of Vater, can 
cause transient jaundice.’* The diag- 
nosis of a “passed” stone can only be 
reasonably certain when the condi- 
tions deseribed earlier are fulfilled. 
Presumptive evidence exists when 
stones are small enough to pass 
through the cystic duct, and the 
sphincter of Oddi is widely per- 
meable. A dilated common duct and 
evidence of pancreatitis, although 
seen only in about half such cases, 
strengthens the hypothesis. Multiple 
previous attacks with jaundice sug- 
gest the repetitive passage of small 
stones. 

It is probable that a stone in pas- 
sing through the papilla car. provoke 
pancreatitis of varying severity,” 
but there is little evidence that pan- 
creatic inflammation per se can cause 
jaundice. The interconnectien of pan- 
creatic and hilar lymphaties is well 
known,'"'*. and experimertal pan- 
creatitis, perhaps by this reate, pro- 
duces alteration in hepatic function, 
but rarely jaundice.” Icterus associ- 
ated with pancreatitis is reported to 
occur in only 20% to 25% of cases, and 
roughly half of these are dae to ob- 
structing stone.“ Most of the 
nonobstructed patients who are icter- 
ic are alcoholics with established cir- 
rhosis.* Thus, it would seem rare for 
pancreatitis itself to cause a patient 
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with a normal liver to become icteric. 
Pancreatic inflammation may eom- 
press the common duct, and some de- 
formity should be seen on the cho- 
langiogram to support this diagnosis 
as a cause for jaundice. 

Infection of the common duct bile 
may be thought responsible for some 
cases of jaundice. However, infection 
certainly occurs without producing 
jaundice, and most authors feel that 
some obstruction must exist before 
cholangitis occurs.'** Septicemia can 
cause jaundice in some patients. 
Early recognized in children with se- 
vere urinary infections, it is now clear 
that invasive infection from various 
sources can cause jaundice.’ This 
usually occurs only in the presence of 
other complications such as shock, as- 
sociated operation, and renal failure. 
This did not occur in this series and is 
an unlikely cause of jaundice in cho- 
lecystitis. 

Medical causes of jaundice can oc- 
cur in association with acute cholecys- 
titis. Hemolysis is usually not diffi- 
cult to detect. The gross appearance 
of the liver may lead to biopsy and a 
firm diagnosis of hepatitis or cir- 
rhosis. The single patient in our series 


listed under “medical causes” had a ` 


biopsy and clinical course compatible 
with viral hepatitis. Liver biopsy 
should be done when the cholangio- 
gram is normal and no mechanical le- 
sion is found to explain the jaundice. 
The biopsy should be taken from a. 
zone. distant from the gallbladder 
bed, which may show inflammatory 
changes by contiguity, and in an area 
untraumatized by retraction, which 
can cause an inflammatory infiltrate 
as noted by M. P. Osborne and N. 
Zamchek (unpublished. observations) 
and others.*! If hepatocellular in- 
flammation remains limited to a 
small portion of the liver, it is un- 
likely that normal excretion ef bili- 
rubin will be impaired. A good biopsy 
from an untraumatized zone distant 
from the gallbladder bed demonstrat- 
ing hepatocellular derangement 
would indicate a diffuse process and 
supports a diagnosis of medical jaun- 
dice. The role of a chronic condition, 
such as cirrhosis, is more difficult to 
assess. As mentioned previously, 
some patients with pancreatitis and 
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preexisting liver disease may develop 
jaundice without biliary obstruction. 
Liver biopsy in such cases would be 
expected to show a generalized he- 
. patocellular derangement. 

Many surgeons believe that jaun- 
dice, especially low grade, occurs fre- 
quently in acute cholecystitis in the 
absence of common duct stone. This 
position is expressed in a number of 
publications,*** and is commonly 
cited as a reason for not exploring the 
common duet or doing a cholangio- 
gram in these cases. The presumed 
explanation for such nonobstructive 
jaundice depends on generalized in- 
flammation about the common duct, 


or on spread of inflammatory mate- 


rial to the liver either directly or via 
the lymphatics. Some authors feel the 
“jaundice is due to the reflux of pan- 
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creatic secretions into the liver.” 
Inflammatory irritation causing re- 
flex spasm of the sphincter of Oddi 
has been suggested as a possible 
cause of jaundice, implying an in- 
crease in biliary pressure." In- 
creased experience with biliary ma- 
nometry should elucidate the issue. In 
our experience increased ductal pres- 
sure (> 15 em of H,O) was found only 
twice in the absence of demonstrable 
mechanical obstruction, was normal 
in three other unexplained cases, and 
not elevated in the control group 
(without jaundice) unless a common 
duct stone was present. The theories 
of inflammation as a direct or indirect 
cause of jaundice, as discussed above, 
have little evidence in their support. 
It would seem that a previously dis- 
eased liver or unusually marked gen- 
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- Bilateral Impedance Rheography 


in Deep Venous Thrombosis 


` Role of Respiratory Maneuvers and Saphenous Ocelusion 


„Alan B. Gazzaniga, MD; Robert H. Bartlett, MD; Judy B. Shobe, RN, Orange, Calif 


Bilateral impedance rheography with a 
respiratory maneuver has proven useful in 
the diagnosis. of limb deep venous throm- 
bosis, However, both false positive and false 
negative results have occurred with this 
method. .. 

Using an inspiratory maneuver, 22 of 50 
“normal” volunteer limbs had false positive 
results. When the Valsalva maneuver was 
used, all limb impedance responses reverted 
to normal. In 64 patients 23 had false posi- 
tive tests with the inspiratory maneuver but 
were normal when the Valsalva maneuver 
was used. Eight patients with phlebographic 
proof of deep venous thrombosis had posi- 
tive results with either respiratory maneu- 
ver. False negative results in five patients 
were reverted by placing tourniquets snugly 
around the thigh. Impedance rheography re- 
mains a useful screening procedure for the 
detection of limb deep venous thrombosis. 


hanges in limb impedance during 

J an inspiratory maneuver were 
introduced by Mullick et al,’ in 1970 
as a method for diagnosing deep 
‘venous thrombosis. In this test, the 
patency of leg veins is assessed by ob- 
serving changes in leg venous volume 
(manifested by impedance changes) 
during the temporary venous occlu- 
sion produced with inspiration. Ab- 
sence of a response indicates deep 
venous thrombosis. The results were 
recently dampened by Dmochowski et 
al who showed that many patients 
demonstrated false positive responses 


-to the test. We have developed a bi- 


lateral impedance device with which 
both legs can be evaluated simultane- 
ously.’ Our initial results showed 10% 
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false positive responses, but as more 
patients have been studied this num- 
ber has increased to 41%. As a result, 
we have investigated various respira- 
tory maneuvers to help eliminate 
false positive responses. The purpose 
of this report is to demonstrate the 
improved accuracy in impedance 
method by changing the respiratory 
maneuver. An additional modi- 
fication in the method (sephenous 
vein occlusion) has helped eliminate 
false negative results which are less 
common. 


Materials and Methods 


Evaluation of False Positive Responses,— 
Measurements were made using a bilateral 
impedance rheograph described in a previ- 
ous report.’ A group of 25 normel volun- 
teers and 64 hospital patients were stud- 
ied. The subjects were instructed to do the 
inspiratory maneuver as described by Mul- 
lick et al, as well as the Valsalva maneu- 
ver. Each respiratory maneuver was re- 
peated three times and no atteraspt was 
made to improve the response by ncour- 
aging a better respiratory effort other 
than on the first or second try. The great- 
est impedance response of the three at- 
tempts was selected. 

In the patients evaluated, if the leg im- 
pedance change was less than 0.19% AR 
with both maneuvers, then phlebography 
of that leg was done. When major venous 
occlusions are present, responses have coh- 
sistently been below 0.19%. Phlebograms 
were performed in only selected patients 
who had a positive test result (response < 
0.19%) with the inspiratory maneuver but a 
normal response { > 0.19%) with the Val- 
salva maneuver. 

Evaluation of False Negative Responses.— 
Five patients were normal ( > 0.19%) in 
their impedance changes with both res- 
piratory maneuvers, but were found to 
have definite phlebographic evidence of 
deep venous thrombosis. Each patient pre- 
sented clinical evidence of chronie or 


recurrent deep venous thrombosis. The 
respiratory maneuver in each patient was 
repeated with tourniquets placed snugly 
around the thighs. 


Results 


False Positive Study.—Of 50 normal 
limbs evaluated, there were 22 with 
false positive responses (Fig 1), When 


the same subjects performed the Val- 


salva maneuver there were no re- 
sponses below 0.19% (Fig 1). Of the 64. 
patients studied, eight patients had 
impedance responses of less than- 
0.19% using both respiratory maneu 
vers (Fig 2). Phlebography confirmed” 









a deep venous thrombosis in each 
case. Of the remaining 56 patients, 23 __ 


had impedance responses of < 0.19% 
using the inspiratory maneuver but 
responses of > 0.19% using the Val- 


salva. Four patients in this group had) 


signs, symptoms, or both of venous 
thrombosis but phlebograms in these 
patients were normal. Postopera- 
tively, one patient had a response of 
<0.19% with both respiratory maneu- 
vers. The phlebogram of the leg in; 
question was normal. Following reso- 
lution of her incisional pain her re- 
sponse to both maneuvers was > | 
0.19%, Phiebograms were not done on 
the remaining 18 patients with posi- > 
tive inspiratory maneuvers; no signs __ 
of deep venous thrombosis or pulmo- 
nary emboli occurred. o 
False Negative Study.—Five patients 
with obvious clinical findings of deep 
venous thrombosis of a more chronic 
or recurrent nature had normal im- 
pedance changes. with both maneu- 
vers, When tourniquets were placed 
snugly on both upper thighs the im- 
pedance responses with both maneu- 
vers were < 0.19%. In Fig 3 is shown 
the phlebogram of a 45-year-cld 
woman with clinical signs of left leg 


chronic deep venous thrombosis. Con- 


trast material does not enter the deep 


venous system but venous return iso 


entirely through superficial collater- 
als. The impedance response with e- 
ther respiratory maneuver without 
tourniquets was 0.45% and with thigh 
tourniquets in place the response fell 
to 0.13%. 
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Comment 


Whenever new diagnostic tests are 
introduced. there is a period of initial 
enthusiasm followed by further eval- 
uation, skepticism, and then realistic 
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Fig 1.—Bilateral impedance rheograph response in 25 normal volunteers using the in- 


Fig 2.—Calf impedance responses to the inspiratory and Valsalva maneuvers in nine pa- 


Valsalva Maneuver 





application of the method. In our 
opinion, the limitations experienced 
with impedance rheography stem 
from the inadequacies of the inspira- 
tory maneuver rather than in the in- 
strumentation or rationale of the 











Fig 3.—Left leg phlebogram in’ patient 
with obvious. clinical findings. of deep 
venous thrombosis. No contrast material en- 
ters the deep venous system and remains 
within the superficial veins. Negative imped- 
ance response to Valsalva becomes positive 
when thigh tourniquet is applied. 
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Fig 4=Simuültaneous limb impedance 
and femoral venous pressure recording dur- 
ing inspiratory maneuver. 





Fig 5.—Simultaneous. limb impedance 
and femoral venous pressure- recording dur- 
ing Valsalva maneuver in same patient as 
Fig 4. | 
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\ meta In our initial study, for ex- 
ample, we found only one limb in our 
{volunteer group with an abnormal re- 
sponse.’ In a second group of 25 vol- 
unteers, there were four limbs with 
false positive responses.’ In this re- 
_ port 22 limbs of 25 volunteers had 


false positive responses. These 
marked differences in results can be 
explained by the amount of time 
spent educating the first two volun- 
teer groups in the proper inspiratory 
maneuver. Tests were repeated until 
a normal response was obtained since 
the subjects were known to be normal 
volunteers. However, in the present 
study normal volunteers were not 
coached in the inspiratory. maneuver 
and only the greatest. change in base 
line impedance was chosen after 
three inspirations. This seemed valid 
since any maneuver that requires a 
lot of coaxing will in itself limit appli- 
cation of the method. Many patients 
have abdominal incisions and some 
cannot make the maximum deep in- 
spiration that is necessary to achieve 
a proper impedance response. 

A second possible explanation for 
the differences in the incidence of 
false positive responses between the 
different volunteer groups is that a 
deep:inspiration may not always pro- 
duce obstruction to venous return. 
During inspiration the diaphragm de- 
seends in most: patients and intra- 
throaci¢ pressure is decreased.* Simul- 
taneously the abdominal organs, in 
particular the liver, are displaced 
downward increasing intra-abdomi- 
nal pressure as well as elongating the 
inferior vena cava.’ These factors 
combine to produce partial caval ob- 
struction to venous return from the 
legs. Depending on the subject and 
the depth of inspiration, the degree of 
obstruction may vary. The Valsal- 
va maneuver, on the other hand, 
uniformly increases right atrial pres- 
sure® and impedes venous return to a 
greater extent. To demonstrate this, 
left leg impedance response and fem- 
oral venous pressure were simultane- 
ously recorded in one patient. The re- 
sults of these tests are shown in Fig 4 
and 5. During inspiration there was a 
study increase in venous pressure to 
21 mm Hg. The maximum impedance 
response of 0.26% occurred during ex- 
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piration when the vensus pressure 
was falling. In the same patient, the 
femoral venous pressure increased to 
55 mm Hg with the Valsalva maneu- 
ver and the maximum impedance re- 
sponse again occurred during expira- 
tion and was 0.40%. These two 
maneuvers were done repetitively 
and consistently showed tie same re- 
sults. The difference in the impedance 
response between the two maneuvers 
is related to the more marked ob- 
struction of venous return which oc- 
curs with the Valsalva maneuver. 

This study shows that the Valsalva 
maneuver produces a more 2onsistent 
change in leg impedance and virtual- 
ly eliminates false positive responses. 
In patients with phlebograrhic proof 
of deep venous thrombosis the imped- 
ance response to either the inspira- 
tory or the Valsalva maneuver was 
always below 0.19%. Despite the Val- 
salva maneuvers producing a marked 
impedance to venous return, this did 
not give normal responses when there 
was venous occlusion. In four patients 
in whom the inspiratory maneuver 
was positive and Valsalva response 
normal, limb phlebograms were nor- 
mal. 

Wheeler et al have emphasized that 
alteration in position change of the 
calf is necessary to eliminate the 
false positive responses using the in- 


Spiratory maneuver. He has empha- 


sized that the leg should be rotated or 
elevated off the examining tab.e to 
achieve a normal response. We nave 
done this routinely on all patients or 
volunteers and have not felt that this 
has made a difference in reducing the 
number of false positive responses. 

False negative responses can occur 
if the patient has had long-standing 
or recurrent deep venous thrombesis 
with superficial. venous collateral- 
ization. The impedance test does not 
differentiate between venous return 
enriched by superficial collaterals and 
the venous return through the deep 
system. With occlusion of the super- 
ficial system by a tourniquet, tke 
block in the deep system can be mani- 
fested by either respiratory maneu- 
ver. We have done this test repeat- 
edly in normal subjects. Obstructing 
the superficial system does not alter 
the pretourniquet results. 


On the basis of our experience we 
find that impedance rheography is a 
valuable diagnostic tool when prop- 
erly used. The inspiratory maneuver 
as defined by Mullick et al, if normal, 
indicates patency of the deep venous 
system. If abnormal, then the diag- 
nosis is still open to question. Since 
the respiratory maneuver is dene only 
to produce partial occlusion to flow in 
the inferior vena cava, it seems logi- 
cal that the Valsalva maneuver would 
give more reproducible results, as 
documented in this study. 

On the basis of this study, bilateral 
impedance rheography is currently 
carried out as follows: simultaneous’. 
bilateral impedance response to a 
Valsalva maneuver is repeated 3 
times and the maximal response eval- 


uated. If the initial value of ab is > 


0.19%, the test is repeated with tour- 
niquets around the thigh. If the value 
is still > 0.19% a patent deep venous. 
system from calf to diaphragm is 
documented. If the value is < 0:19% 
with tourniquets deep venous oeclu- 
sion with superficial collateralization 
is documented. If the initial value is 
< 0.19% deep venous occlusion is decu- 
mented. The impedance method has 
continued to have great promise, as it 
is noninvasive, at no risk to the pa- 
tient, and can be done anywhere in 
the hospital or clinic. 


This investigation was supported by the Or-. 
ange County Heart Association and Beckman 
Instruments Laboratories. 
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Experimental Studies. . 


on Fracture Healing 


Ill. Accelerated Fracture Healing 
Through Soluble Heterologous Collagen 


Jurgen Benfer, MD, Hansjirgen Struck, PhD, Cologne, Germany 


Wedge-shaped fractures of the tibiae of 
rats and dogs were locally treated with sol- 
uble collagen of pigskin. As a result of this, 
significantly higher stability levels of the 
fracture callus were achieved in a shorter 
time than in controls. Earlier formation of 
the callus was proved histologically. The se- 
rum determinations indicated a mineral de- 
posit: on the protein matrix that occurred 
much sooner than in the control fractures. 


Oreste therapeutic measures have 
often been used clinically and ex- 
perimentally in order to stimulate the 
healing of wounds and fractures.'* 
Mostly through histological experi- 
ments, very different, often nonre- 
producible, results have been ob- 
tained. The influence of soluble 
collagen has also been examined.’ 
Hence, on the basis of numerous €X- 
periments, we have been able to show 
the accelerative effect of collagen on 
wound healing.” In the following re- 
port, the influence of soluble pigskin 
collagen on fracture healing is dealt 
with. 


Material 


Under aseptic conditions, we operated 
on identical wedge-shaped fractures of the 


shinbone of dogs and rats. We used 280 
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male Wistar rats, weighing about 300 gm, 
and seven male hybrid dogs, with an aver- 
age age of 24 years, weighing. 225. kg. 
With the dogs, experiments were carried 
out on both hind legs. First, the right tibia 
was fractured and was then allowed to 
heal only with the aid of plaster of paris 
easts. After these fractures had healed 
completely (28 weeks after the first oper- 
ation), the left shinbone was fractured in 
the same manner and then locally. treated 
with collagen solution. Immobilization with 
plaster casts was algo carried out. In the 
experiments with dogs, there was a total 
of 14 tibia fractures. Rat experiments 
were divided into two groups: the control 
group (140 animals), where. only the right 


tibia was fractured; and the experimental e 


group (also 140 animals), where the colla- 
gen solution was injected into the fracture 
fissures of the right tibia. 


Methods 


Rats were anesthetized by means of 
ether inhalation, dogs with intravenous in- 
jections of pentobarbital sodiam. Next, the 
area being operated on was disinfected 
(the medial region of the lower hind leg). 
After the skin incision and dissection of 
the muscular layers we created the frac- 
tures. The fibula of the rats, which is a 
single strong bone, was not broken. In the 
dogs (since the fibula is connected to the 
proximal third of the shinbone) the tibia 
was fractured in astandard manner: by a 
saw-blade osteotomy, 4 wedge-shaped 
fracture with an angle of 80° was produced 
(Fig 1). The technique of the operation has 
been previously described.) A 0.6% solu- 
tion of sterilized acid-soluble collagen of 
pigskin (rats, 0.4 ml; dogs, 10.0 ml) was ap- 
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Fig 1.—Wedge-shaped fracture of tibia in 
situ. í 


plied-locally with a syringe to the fracture 
fissures of the animals in the experimental 
group. 

In preparing the solution of collagen, 
pigskin, mechanically reduced, was ex- 
tracted three times with 0.45M sodium 
chloride, centrifuged, and the residue was 
once more extracted with citrate buffer 
(pH 3.6), After repeated centrifugation, 
the supernatant was dialyzed against H,O 
and the precipitate was dissolved in citrate 
buffer. The acid-soluble collagen thus ob- 
tained was later centrifuged with 50,000 
rpm and the supernatant used. 

The control group received the same 
amount of solvent solution (citrate buffer). 
Through preliminary experimentation we 
showed that the solvent had no influence 
on the fracture healing. 

Through the use of myorrhaphy the col- 
lagen liquid or the solvent was at all times 
prevented from flowing out of the fracture 
area. After finishing the skin suture and 
sterile bandaging, we immobilized’ the 
fracture with a plaster cast. For the dogs, 
we consistently used anterior and posterior 
plaster splints and cireular bandages, al- 
lowing the cast to solidify until the frac- 
ture became clinically stable (fourth. post- 
operative week). In the rats, we used 
circular plaster casts until the third post- 
operative week. The adjacent joints were 
placed in plaster casts in a bent position. 

With.the dogs, clinical, roentgenological, 
chemical, and histological observations 
were undertaken, as well as in vivo loading 
tests of the fracture callus, With re- 
gard to testing callus stability, we used an 
in vivo method to demonstrate the contin- 
ual healing course of a fracture by means 
of physica! measurements on the same ani- 
mal.” We tested the bending strength of 
the fracture area at weekly examinations. 
No injuries. during the course of healing 
were observed. 

Evaluation of the rat experiments was 
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Fig 3.—Callus stability during fracture healing with and without treatment by colagen in 
rats (breaking strength) and dogs (bending strength). Results are given as mean + SEM. 
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Fig 2.—Tibia fractures of rats with (left) and without (right) local treatment by collagen 
solution (four weeks after fracturing procedure). 





(sod) wo bs/w6 ‘yGuens Suipueg 








2 38 4 5 6 7 8 9 


10 144 12 13 14 15 16 17 


Postoperative Weeks 


also made through chemical, roentgen- 
ological, histological, and histochemical ex- 
aminations and through investigation of 
the fracture stability. We examined in 
vitro the breaking strength of the callus 
with the same apparatus as was ised for 
the dogs. After preparation of tie frac- 
tured shinbone of the dead animais, we åp- 
plied pressure to the callus areg until it 
broke, and the pressure was measured at 
the moment of breakage. 

Calculations of statistical significance 
were done with the aid of Student: t test. 


Results and Comment 


Fracture Healing in the Tibiae of 


Rats.—During the course of hea ing in 


both the control and the experimental - 


group, neither local inflammation of 
the wound areas nor fracture dis- 


location’ was. observed. Also, x-ray. 
films were used to ascertain that the. 
fragments maintained position. By | 
the fourth postoperative week (Fig 2), 
the fractures treated with collagen 
showed solidly united fragments, © 
without any visible fracture fissure, 
and small periosteal callus formation. 
In the control group, there was a ~ 
thick, spindle-shaped periosteal callus = 
with obvious fracture lines, which 
could be identified throughout the du- 
ration of the experiments (sixth post- < 

operative week). 

The in vitro determinations of 
breaking strength from the second to 
the sixth postoperative week yielded 
the following results (Fig 3): By the 
second postoperative week, the colla- 
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_fat experiments (mean + SEM). 


-gen-treated animals showed fracture 
‘callus that could withstand 880 gm 
‘more pressure than those of the con- 
trol group. The breaking strength in 
the treated animals in the third post- 
operative week. was up. to 4,710 gm 
‘(compared to 3,939. gm), and this in- 
reased to 5,813 gm in the fourth 
week (compared to 4,790 gm in the 
control animals). and to 7,293 gm in 
he sixth postoperative week. By this 
time, it was 300 gm higher than the 
starting values. The fracture stability 
of the control animals. was 600 gm 
_ less than the normal value for healthy 
bone. Statistically. significant differ- 
--ences between both groups resulted 
~ in the third and the fourth postopera- 
tive week, The standard deviation 
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Fig 4.—Serum determinations for fracture healing with and without collagen treatment in 


seemed to be very high. This can only 
be due to the different conditions of 
the amimals, since the error of the 
test device was less than 1%. These 
explanations also apply to the follow- 
ing results of the chemical observa- 
tions: 


The concentrations of alkaline phos- ` 


phatase, calcium, phosphorus, and 
magnesium were used as serum de- 
terminations. for fracture healing 
(Fig 4). The original average value of 
the serum activity of alkaline 
phosphatase in healthy rats was 42.5 
+ 7.5anilliunits (mU) per milliliter. In 
the centrol group, an early decrease 
of the enzyme activity after the frac- 
turing procedure, with a minimum in 
the first postoperative week (39.7 + 








A 2 7 H + f : 
Fig 5,—Four-week-old fracture of rat tibia, 


locally treated with. collagen (Mallory stain 
110:1). 





Fig 6.—Four-week-old fracture of rat tibia 
without treatment with collagen (Mallory 
stain 110:1). 


eA 





7.2 mU/ml), stood in contrast to an 
increase in the collagen-treated group 
(46.8 + 8.0 mU/mil). Then the control 
animals showed a rather gradual in- 
crease (48.9 + 6.1 mU/ml) in the third 
to the fifth postoperative week (max- 


imum of activity = 568 + 10.0 
mU/ml). The collagen-treated ani- 
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‘mals, on the other hand, showed a 


maximum activity of 554 + 84 
mUyml in the third postoperative 
week and then a fall to normal values. 
In a former paper, dealing with the 
alterations of serum determinations 
during fracture healing,“ it was 


* shown that an increase of this en- 


zyme activity followed the synthesis 
of collagen. Also, in the current ex- 


“periments, it seems probable that 


there was a continual massive colla- 
gen synthesis in the collagen-treated 
group. The locally applied soluble col- 
lagen may be transmitted into the 
new bone substance. 

The phosphorus concentration was 
inversely proportional to the activity 
of alkaline phosphatase in the colla- 
gen-treated group, whereas the con- 
trol animals showed concentrations 
that were directly proportional to the 
enzyme activity. 

The collagen-treated group showed 
no significant change of calcium con- 
centratien throughout the whole pe- 
riod of healing, whereas in the control 
group, the concentration decreased 
considerably in the second postopera- 
tive week (8.04 + 0.8 mg/100 ml), 
then inereased only in the fifth week 
(9.55 + 0.1 mg/100 ml), and rose to 
normal values in the sixth week (10.6 
+ 0.3 mg/100 ml). 

- The values of serum magnesium of 
both groups showed mainly a recipro- 
eal behavior with calcium and no sig- 
nificant alterations, Statistically sig- 
nificant differences between the two 
groups were verified with respect to 
the calcium (second postoperative 
week) and the phosphorus concentra- 
tions (fifth postoperative week). On 
the histological examination, only the 
collagen-treated animals showed. or- 
ganized fiber formations which were 


_ axially oriented in the second postop- 


erative week, These observations are 
in accordance with histological condi- 
tions produced by Hiatt et al + who 
treated periodontal diseases with col- 
lagen extract of ox bone. Even in the 
fourth postoperative week we could 
see primary callus formation (Fig 5) 
in the collagen-treated animals. At 
this time the control fractures (Fig 6) 
showed a defect of the broken bone 
that was not completely closed and 
partial fibrous bridging of the frag- 
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‘structures of the lamellar type ir the 
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Fig 7.—Activity of alkaline phosphatase and serum concentration of phosphorus during. 
fracture healing in dogs with and without collagen treatment (mean + SEM). 


Fig 8.—Serum concentration of calcium and magnesium during fracture healing in dogs 
with and without collagen treatment (mean £ + SEM). 
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ments: The fibers. showed axial ori- 
entation. In the sixth postoperative 
week, we observed regular tone 


ological point of view we found that 
healing took place without complica- 
tions in both the experimental and 
the control group. There was no evi 
dence of local inflammatory reaction. 
Clinical fracture stability in the colla- 
gen-treated animals was present by. _ 
the fourth postoperative week, andin 
the control group. by the sixth week. 
The correct position of the frag- 


former fracture area in the experi- 
mental animals, whereas in the zon- 
trol group, we saw only primary bone 
structures. 

Fracture Healing of Tibiae in Dogs.— 
From the clinical and roentgen- 
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ments was constantly observed in 
-both groups through the use of x-ray 
films. After the fourth postoperative 
week a light periosteal callus formed. 
The fracture fissures of the treated 
animals disappeared in the seventh 
week and that of the control animals 
in the 12th postoperative week. The 
medullary cavities, which were visibly 
closed after the sixth postoperative 
„week by newly formed endosteal cal- 
lus in all experimental fractures, 
ere reopened in the collagen-treated 
roup in the 11th postoperative week 
in the control animals, in the 16th 
eek). Altogether, periosteal callus 
formation in the treated group seemed 
to be less than in the controls. 

The results in the in vivo bending 
tests of the fracture area (Fig 3) were 
_as follows: By the fourth week follow- 
ing the operation there was a statisti- 
-cally significant higher resistance of 
‘the collagen-treated fractures (608.0 
gm + 96.6) in contrast to the control 
fractures (887 gm + 36). The treated 
group reached the starting values of 
‘the healthy bones between the tenth 
nd the 18th week after operation 
1,472 gm + 147), when the controls 
ad only recovered about 50% of their 
riginal bending strength (840 gm + 
25). The initial resilieney factor of 
this group was regained between the 
‘17th and the 21st postoperative week 
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(1.780 gm. + 360). As can be seen in 


Fig 3, there was a bending capacity 
in the coilagen-treated group which 
for a short time was in excess of that 
of the teath and the 13th postopera- 
tive week (1,608 gm + 360). After 
that the values decreased to normal. 

The results-of the serum deter- 
minations.of the collagen-treated ani- 
mals also suggested an accelerated 
healing process of the fractures. In 
comparison with the control group 
(24.7 + 5.9 mU/ml), the collagen- 
treated group showed a significant in- 
crease in alkaline phosphatase (49.4 + 
4.6 mU /ml) up to the third postopera- 
tive week (Fig 7). Then we saw a de- 
crease in enzyme activity to less than 
norma! values in the fifth week (12.9 
+ 1.9 mU/ml) and a sudden, statisti- 
cally significant increase in activity 
in the sixth postoperative week, fòl- 
lowed by stabilization in the lith 
week after fracture. In the control 
group; we found a more discrete but 
analogous change of serum activity. 

The phosphorus concentration (Fig 
7) of both groups corresponded to the 
above-mentioned enzyme activity. 
The values of the first and the third 
up tə the ninth postoperative week 
showed statistically significant dif- 
ferences, 

We saw characteristic differences 
in calcium concentration (Fig 7) be- 
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tween both groups: Whereas in the 
collagen-treated animals no statisti- 
cally significant alteration (except 
from the fifth and the eighth postop- 
erative week) for the entire healing 
period occurred, the calcium ions of 
the control animals decreased to 8.69 | 
+ 1.19 mg/100 ml in the first postop- 
erative week. After having reached 
two maximums in the third week, 
(9.98 + 0.38 mg/100 ml and 10.73 + 
0.37 mg/100 ml), in the eighth postop- 
erative week, the concentration re- 
turned to normal (9.91 + 0.20 mg/100 
ml). 

The concentrations of magnesium 
ions (Fig 8) during the healing period 
also gave no significant changes in 
the collagen-treated group, whereas 
the control group showed reciprocal 
behavior towards the calcium. 

The: histological specimens, which 
were taken only at the end of the ex- 
periments because of the in vivo ob- 
servations, gave no hints of structural 
differences between both groups. 

In. conclusion, we interpret these 
observations as indicating a gradual 
and step-by-step mineral deposit in 
the protein matrix of the control 
group, whereas in the collagen- 
treated: fractures this. deposit was 
able to develop constantly because of 
the injected premature collagen sub- 
stance. 
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Jan Fawcett’s superbly edited 
book takes you onm an explora- 
tion into this age of violence. 
Nightmarish cases from. con- 
temporary history...war, bomb- 
ings, assassination, mass murder, 
rape, arson, riots...are the back- 
drops against which eminent psy- 
chiatrists discuss. violence and 
aggression. 


immensely revealing and read- 
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Fig 2.—Photomicrograph of pancreatic 
tissue four days after transplantation (gly- 
cemia, 87 mg/100 ml). Early fibrosis and 
slight edema surround pancreatic lobules. 
Vascular and perivascular inflammatory in- 
filtrate extends into interstitium; vessel run- 
ning across field is thrombosed. Acini are 
well preserved (hematoxylin-eosin, original 
magnification x 250). 


crease of the blood glucose to levels of 
about 200 mg/100 ml. After trans- 
plantation, in all recipients but four, 
there was a decrease in blood glucose 
to normal values within 24 hours. The 
maximal period of functional survival 
of the graft in this series was 19 days, 
with a mean of 5.9 days (Table 2). The 
causes of failure listed in Table 2 
were diagnosed by gross findings at 
autopsy and by histologic studies of 
the biopsy specimens. 

In a few cases arterial and venous 
thrombosis developed at the anasto- 
motic site as a consequence of techni- 
cal failures; these were easily identi- 
fied on gross examination. In such 
cases, the whole transplant rapidly 
became swollen, dark-purple, and 
firm. These changes were found 
within the first three days after 
transplantation. 

Graft rejection showed gross 
changes similar to those of venous 
thrombosis; however, they appeared 
later and were slower in develop- 
ment. In none of these grafts was 
thrombosis of the major pancreatic 
vessels seen at autopsy. Final au- 
tolysis of the graft secondary to these 
processes resulted in a rapid rise of 
the blood glucose levels that followed 
a progressive and unremitting course. 

Histologic examination showed 
that all of the pancreatic biopsies con- 
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Fig 4.—Photomicrograph of pancreatic 
tissue 13 days after transplantation (gly- 
cemia, 132 mg/100 ml). Five percent viable 
pancreatic tissue was found in the sections. 
It shows minor changes, mainly slight fibro- 
sis and lymphocytic infiltration (rematoxy- 
lin-eosin, original magnification » 250). 


tained a peripheral rim of acute in- 
flammation, granulation tissae, and 
occasional bacterial colonies. These 
changes are consistent with the tech- 
nical preparation, which allowed ex- 
ternal exposure of the transplanted 
tissue. However, the central portion 
was preserved and its changes could 
be distinguished from those of the pe- 
ripheral reaction. 

The animals developing thrombosis 
at the anastomotic site showed the 
expected complete necrosis of pan- 
creatic tissue. 

In the remaining allografts, the 
earliest changes noted were in the in- 
terstitium. Within 24 hours, inter- 
stitial edema was marked. The edema 
persisted and vascular dilataticn was 
noted at three days, but acinar tissue 
and islets were unmodified. Az four 
and five days slight edema was still 












Fig 3.~—Photomicrograph of pancreatic 
tissue seven days after transplantation (gly- 
cemia, 78 mg/100 ml). Cuff of lymphocytes 
is seen around an arteriole. Some acini are 
still preserved while others show signs of 
anoxic degeneration (hematoxylin-eosin, 
original magnification x 250). 


present and fibrotic proliferation be- 
gan to appear in the interlobular tis- 
sue. Capillaries and veins were often 
dilated and neutrophils were seen in- 
filtrating the vascular walls and ex- 
tending into the stroma. A few of 
these small vessels showed adherent, 
occluding fibrin thrombi (Fig 2). 
Areas of necrosis of the pancreatic 
tissue ranged from 60% to 80% of the 
sections. 

From the sixth day until the end of 
the observation period, the fibro- 
blastic proliferation became more 
prominent, replacing the parenchyma 
in focal areas. Collagen depositien, as 
demonstrated with masson trichrome 
stains, was not a prominent feature. 
The perivascular acute and chronic in- 
flammatory infiltrate increased and 
in some cases periarteriolar lympho- 
cytic infiltration was also noted (Fig 
3). Acinar damage was increasingly 
apparent and in two instances focal 
hyperplastic papillary changes of the 
ductal epithelium were noted. Necro- 
sis of the pancreatic and fatty tissue 
became a major finding, ranging 
from 80% to 95% of the sections. In 
the majority of these areas of necro- 
sis, it could be recognized that the 
process had taken place on a pan- 
creatic tissue which was previously al- 
tered by interstitial fibrosis and acute 
perivascular inflammation. The ‘ast 
remnant of viable pancreatic tissue 
was found at day 13 (Fig 4). 
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The temporal sequence of graded 
histologic changes in pancreatic allo- 
grafts related to major vein throm- 
bosis and to rejection is presented in 
Table 3. 


Comment 


























Simultaneous monitoring of both, 
< blood glucose levels and anatomic 
-changes of the graft, carried out in 
ia pancreatectomized recipient sub- 
jected to pancreatic allotransplan- 
tation, demonstrated a- correlation 
between histologic findings and 
endocrine function of the trans- 
“planted gland. The finding of no re- 
duction of pancreatectomy-induced 
hyperglycemia after transplantation 
¿is highly suggestive of anastomotic 
‘complications. A sharp increase in 


Table 1.—Number of Biopsy 
Samples From Canine Pancreatic 
Allografts Taken at Different 
Posttransplant Periods 






Posttransplant No. of 


Period 






















2hr 


1 day 23 
2 days 17 
3 days 15 
4 days 11 
5 days 11 
6 days 9 
7 days 7 
8 days 7 
9 days 5 
10 days 5 
11 days 4 
12 days 3 
13 days 3 
14 days and more 6 








pa 


Total we 13 
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Cellutar 
damage, 1-4 + 


Structure 
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Cellular 





1 to 3 Days 
nent 
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blood glucose after a period of nor- 
moglycemia provides a precise guide 
by which gland rejection may be 
noted. 

The average survival time of non- 
complicated pancreatic grafts (8.5 
days) agrees fairly closely with those 
reported by several authors for first- 
set rejection of pancreatic homotrans- 
plants,"**** and for renal homo- 
transplants.*"" 

In aceord with other authors’ opin- 
ions, our findings show that early 
hemorrhagic necrosis is due to pri- 
mary venous thrombosis.“ In these 
cases, thrombosis of the main venous 
channels, usually at the anastomotic 
site, is always found, occurring within 
the first three days after transplanta- 
tion. 

Hemorrhagic necrosis has been de- 
scribed in association with acute pan- 
creatitis.> ©9219 However, in two of 
our cases where extensive fat necrosis 
was observed, hemorrhagic infarction 
associated with major venous throm- 
bosis had been diagnosed the day be- 
fore and no inflammatory changes 
consistent with primary pancreatitis 
were detected at any time. 









Causes 


Total 





Graft Rejection Venous Thrombosis 





Table 2.—Causes of Failure and Survival Period With Normal Function 
of 23 Canine Pancreatic Allografts 


Cases 


Arterial thrombosis 2 0 2 1 
Venous thrombosis 7 0 3 2.1 
Graft rejection 


14 4 19 8.5 
23 0 19 5.9 


4to7 Days 
eee ee 


Distorted, 0-3 + 


Architectural 


+ 


When the survival period of the 
graft was not shortened by anasto- 
motic complications, it remained i 
excellent anatomic and physiologic 
condition during the four first days. 
Edema was the single finding in-this 


period. Teixeira and Bergan” believe , 


that edema is due to impairment of 
the outflow of pancreatic juice, since 
they have found edema gnly in duct, 
ligated allografts. In our material, 
where nonduct-ligated grafts were 
exclusively used, edema was an al- 
most constant finding. Since it tends 
to subside in the subsequent days,” it 
is probable that reversible hemodyna- 
mic changes, developing in the: pan- 
creas as a consequence of surgical 
manipulation, are of importance. 
Other factors such as the lack of lym- 
phatic and neural connections of the 
transplanted gland cannot be ex- 
cluded as potential causes of edema. 

Early fibroblastic proliferation was 
a prominent feature in most allo- 
grafts surviving more than five days. 
Similar findings have been reported 
by other authors." Several factors 
such as duct ligation, foci of paren- 
chymal damage, administration of 


Survival Period, Days 


Minimum Maximum Mean 














8 to 13 Days, 
Graft Rejection 
Distorted, 2-4 + 
Celfular 
damage, 2-4 + 
Architectural 


Graft Rejection 


























damage, 1-4 + changes, 0-3 + changes, 0-3 + 
interstitium- Edema, 2-4 + Edema, 2-3 + Infarction Edema, 1-2 + Edema, 1-2 + 
Hemorrhage, 1-4 + and Fibrosis, 1-3 + Fibrosis, 2-4 + 
Fat necrosis, — + necrosis infiltrate infiltrate 
PY, 1-2 + PY, 1-2 + 
L1-2+ L, 1-3 + 







Fat necrosis, — + 


Vasculitis, 2-3 + 
Thrombosis, 1-3 + 


Fat necrosis, — + 


Vasctslitis, 0-2 + 
Thrombosis, 0-1 + 















Dilated and 
full of blood, 1-4 + 


Thrombosis 


Capiilaries and Dilatation, 1 + 


small vessels 


Anastomotic 
vessels 


* PY signifies polymorphonuclear leukocytes; L, lymphocytes. 
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immunosuppressive agents, and ordi- 

ary superimposed infection may all 
ead. to fibroblastic proliferation. In 
nonduct-ligated pancreases hetero- 
topically grafted, the lack of proper 
neurohumoral secretory stimulation 
„may account for acinar atrophy and 
subsequent fibrosis. In the absence of 
‘the above-mentioned circumstances, 
fibrosis may develop as a part of the 
Immune response; in this regard, its 
role has been well emphasized by 
Merkel et al,° who have identified fi- 


+ 


brosis as the pattern of ordinary re- 


jection. 

Inflammatory infiltrates, promi- 
nent in renal allograft rejection, were 
often present in the- pancreatic 
grafts. As it has been observed by 
others, %71» in most of our. cases 
only mild or moderate inflammatory 
infiltrates were noted. Their dis- 
position around capillaries and small 
veins associated with secondary mi- 
crothrombosis resembles the picture 
of acute phlebitis due to immunologic 
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injury of the Arthus type 

Multiple small vessel <hrombosis 
also resulted in hemorrhagic infarc- 
tion of the graft and subsequent ne- 
crosis. This resembled the enanges ob- 
served in early necrosis due to 
thrombosis of the main vascular ped- 
icle. However, in these delayed nec- 
rotizing reactions, the major arteries 
and veins were not obstructed. It 
seems most likely then that the se- 
quence of events—margination. of 
neutrophils, infiltration of the wall, 
fibrin thrombi—found in small veins 
and capillaries is a primary event re- 
sponsible for the final necrosis of the 
graft. 

There is no agreement of whether 
or not islet tissue enjoys the privilege 
of longer survival than acinar tissue, 
as has been generally accepted for 
most. endocrine tissues." The fact 
that endocrine function of pancreatic 
allografts is more persistent than 
exocrine function has beən inter- 
preted as suggesting that islets were 
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more resistant than acini to the host's 
immunological attack. This fact 
does not prove a selective immunolog- 
ical resistance of the islet tissue.. 
Exocrine pancreatic secretion largely 
depends upon an intact acinar struc- 
ture, which is never preserved in 
long-term transplants even in non- 
duct-ligated autografts, since several 
factors besides immunological injury. 
may account for acinar disorganiza-. 
tion. Meanwhile, though insular 
structures can be equally damaged,” 
individual. islet cells suffice to prevent < 
hyperglycemia, In our material, as: 
parenchymal damage became inereas- 
ingly apparent, deterioration in- 
cluded acinar as well as islet tissue” 
and there was no evidence of a differ- 
ential effect of rejection on acini or is- 
lets.” 
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The effect of dipyridamole on prosthetic 
venous grafts was evaluated in 23 animals 
from ten days.to 18 months following im- 
plantation. No early. thrombosis. was ob- 
served and complete patency was confirmed 
during these periods by autopsy or angiogra- 
phy in all dogs. The results of this experi- 
t clarify the view that dipyridamole may 
ow remarkable benefit in the prevention of 
rombosis when prosthetic devices are im- 
planted in the venous system. 


Reo great advances have taken 
CA place in arterial grafting, re- 
sults obtained with venous replace- 
ment still leave much to be resolved. 
. Experimental and clinical data re- 
ported. thus far. indicate wide dis- 
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Fig 1.—Internal surface of polytef graft 15 
«days «after implantation in experimental 
: “group. 
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parity in results’ It is generally 


agreed, however, that prosthetic 
grafts are not suitable for venous re- 
construction at the present time. The 
limited use of prosthetic material in 
the venous system has been due to 
early graft thrombosis and frequent 
late occurrence of suture line stenosis. 
For satisfactory results in venous re- 
construction, therefore, prevention of 
both early thrombus formation and 
late stenosis of the vein. wall caused 
by tissue reaction is mandatory. 
Numerous agents have been found 
to inhibit platelet aggregation or ad- 
hesiveness,*° which is of prime impor- 
tance in vascular thrombosis. In an 
attempt to correlate platelet deaggre- 
gating effects with the incidence of 
venous thrombosis, and to study the 
potential usefulness of this anti- 
platelet action in decreasing throm- 
bus deposition on vascular prosthesis, 


Fig 2.—Internal surface of polytef graft 
one month after implantation in experimen- 
tal group. 





this article examines the experimen- 
tal results of prosthetic replacement 
of the canine superior vena cava with 
long-term ‘administration of di- 
pyridamole. 


Methods 


Twenty-five mongrel: dogs, ranging in 
weight from 11 to 18 kg, underwent re- 
placement of the superior vena cava. A 
crimped woven polytef (Teflon) graft, 30 to 
40 mm long and 10 mm in diameter, was 
implanted in all animals. The dogs were 
anesthetized with an intravenous injection 
of pentobarbital (30 mg/kg), breathing by 
means of a respirator. Under aseptic con- 
ditions, through the right third intercostal 
space, the superior. vena cava was. dis- 
sected free from surrounding tissue, and 
the azygos vein was ligated. After a 15 to 
20 mm section of the vena cava was re- 
moved, the graft was anastomosed by a 
continuous suture with 5-0 monofilament 
nylon. Insertion of the graft was carried 


Fig 3.—Internal surface of polytef graft 18 
months after implantatiom; in experimental 
arep. ; 
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Fig 4.—Cut surface of the specimen 
Shown in Fig 3 (hematoxylin-eosin, original 
magnification x 50). 


out under temporary interruption of the 
caval blood flow with proximal and distal 
vascular clamps. Blood flow was reestab- 
lished following completion of anasto- 
mosis, chest incision was closed, and the 
animal was allowed to recover. Doses of 10 
mg/kg of dipyridamole were given in- 
travenously on the day of operation, and 
peroral intake of the same doses was 
started the next day and continued indefi- 
nitely until the animal was killed. Grafts in 
18 animals were removed and examined 
from ten days to 18 months following the 
operation. The patency of the other grafts 
was determined by vena cavography with 
two- or three-month intervals after 
replacement. 

As a means of control, the superior vena 
cava was replaced in 13 dogs with the same 
graft as in the experimental group, Inter- 
nal surface of the implanted graft was ex- 
amined by autopsy from ten days to six 
months following replacement. The pat- 
ency of the other grafts was occasionally 
checked by: venography as in the experi- 
mental group. 


Results 


Experimental Group.—~As two ani- 
mals died on the day of operation 
without awakening from anesthesia, 
they were excluded from the present 
study. The results of macroscopic 


Fig 7.~Internal surface of polytef graft 15 
days after implantation in contro! group. 
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Fig 5.—Microscopic findings of specimen 
shown in Fig 3 and 4 (hemacoxylin-eosin, 
original magnification x 50). 


examination of specimens from 13 
animals killed may be summarized as 
follows: Internal surfaces of the 
specimens obtained 10 days (5 speci- 
mens), 15 days (5 specimens:, 35 days 
(1 specimen), and 16 months (1 speci- 
men) following implantation were 
completely free of thrombi or blood 
clots (Fig 1). 

Macroscopic appearance of the 
graft one month after implantation is 
shown in Fig 2. There was an ex- 
tremely thin, semitransparext, pseu- 
dointimal lining with minimal tissue 
reaction surrounding the graft. 

Autopsy finding of the polytef 
prosthesis in one specimen 18 months 
after replacement is presented in Fig 
3. The inside of the graft was lined 
with a thin layer of neointima essen- 
tially nonstenotic, without aceamula- 
tion of any thrombotic debris. A cut 
surface of the same specimen is dem- 
onstrated in Fig 4. A thin layer of fi- 
brous tissue was observed insi¢e and 
outside the graft, and a few tissue 
invasions were discernible between 
prosthetic fibers, upon microscopic 
examination (Fig 5). 

Patency of the other gra*ts (4 
specimens at 10 months postopera- 


Fig 8.—Internal surface of polytef g-aft 30 
days after implantation in control group. 





Fig 6.—Cavography 18 months after supe 
rior vena caval replacement with polyte’ 
graft in experimental group. 


tive, 4 specimens at 11 months post 
operative, and 1 specimen at 16 anc 
18 months postoperative, respective 
ly) was confirmed by sequential an: 
giography. (Figure 6 shows the angi- 
ography of an 18-month specimen.) 

No untoward reactions were recog: 
nized in any animals during these fol- 
low-up periods. 

Control Group.—The results of mac 
roscopic examination of specimen: 
from nine animals, and angiographic 
findings of others are as follows: A 
relatively thick thrombus-like deposit 
was observed on the internal surface 
of the implanted graft 10 (2 speci- 
mens), 15 (Fig 7) (2 specimens), anc 
30 (1 specimen) days (Fig 8) after op- 
eration. Two grafts were completely 
occluded by massive thrombus 40 days 


Fig 9.—Internal surface of polytef graft 
six months after implantation in contro 
group. 





Prosthetic Replacement/Hasegawa et al 849 





Fig 10.—Microscopic findings of specimen 
shown in Fig 9 (hematoxylin-eosin, original 
“magnification x 3). 


and five months after implantation, 
respectively. Although six grafts 
were patent five to six months follow- 
‘ing operation, quite thick pseudoin- 
tima was recognized by macroscopic 
_ (Fig 9) and microscopic (Fig 10) ex- 
amination of two animals. 
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Comment 

Though reconstruction of the 
venous system, especially in the pe- 
ripheral portion, is not necessarily re- 
quired, an occasional need arises for 
reestablishment of the great veins 
such as superior or inferior vena cava. 

Difficult problems in achieving a 
high percentage of long-term patency 
in venous grafts can be challenged 
from two aspects: search for throm- 
boresistant materials and anti- 
thrombotic agents. 

Thrombus formation in a tube of 
foreign material was observed in 


1927," when a platelet mass was rec- - 


ognized as sticking to the wall of the 
tube, whereupon white thrombus was 
formed. The major contribution of 
platelets to intravascular thrombus 
formation stimulated the search for 
agents capable of inhibiting platelet 
adhesiveness. The influence of pyri- 
midopyrimidine derivatives, such as 
dipyridamole,’ RA 233, and RA 433," 
on platelet activity has been exten- 
sively studied. In the thrombus for- 
mation, adherence of platelets is 
followed by the release of numer- 
ous substances, among which aden- 
osine diphosphate (ADP). is well 
known. Adenosine, adenosine mono- 
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phosphate, and some nucleotides in- 
hibit ADP-induced platelet aggrega- 
tion and adherence; they prevent 
arterial thrombogenesis at dosages 
which cause significant hypotension.” 

Dipyridamole, a pyrimidopyrimi- 


dine derivative, also inhibits platelet — 


aggregation and adherence,’ proba- 
bly by increasing adenosine concen- 
tration around the platelet membrane 
to a level that inhibits aggregation, 
as it blocks uptake of adenosine by 
platelets? and inhibits adenosine 
deaminase activity in erythrocytes." 
But the exact pharmacological mech- 
anism of the action of dipyridamole is 
unclear. The results of clinical study," 
however, lend strong support to the 
probability that dipyridamole would 
inhibit the formation of platelet 
thrombi on an implanted heart valve 
in the presence of an anticoagulant. 
In the dogs used in this experi- 
ment, neither early thrombosis nor 
late thrombotic occlusion were ob- 
served in all implanted prosthetic 
venous grafts, even 18 months after 
operation. The results of this pre- 
liminary experiment suggest that 
platelet-deaggregating agents may 
be helpful in successful venous graft- 


ing. 
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Renal Inactivation of 
Endogenous : Gastrin in Dogs 
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: Concentrations of gastrin in the renal ar- 


` tery, renal vein, and urine of dogs were de- 
termined by radioimmunoassay. Renal blood. 


flow. was determined by flowmeters. These 
measurements allowed calculation. of the 
mass of gastrin lost from bicod flowing 
through the kidney. No loss of gastrin was 
detected during the basal state or during 
suppression of endogenous gastrin release 
by antral acidification. When circulating lev- 
els of gastrin were elevated by irrigating the 
antrum with acetylcholine, a significant 
mass of gastrin was removed on transit of 
the kidney. Excretion of gastrin in the urine 
was. minuscule in comparison wich the total 
mass lost. The kidney therefore possesses 
the power to inactivate stimulated levels of 
endogenous gastrin. Failure of inactivation 


of basal levels may be due to @ threshold 


concentration or to a difference in the mo- 
lecular form of gastrin released en stimula- 
tion. 


\ preliminary study on the effect 
of the kidney on endogenous 





gastrin has been reported previously.” 
_ The rapid loss of elevated cancentra- 
` tions of endogenous gastri 


2? and ex- 
ogenous gastrin’ from the circulation 
suggests the presence of powerful 
mechanisms for the catabolism of this 








hormone. Studies in vitro and in 
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to inactivate. ‘gastrin is probabl 


_ liver inactivated approximately 4 


-dogenous gastrin is unknown. | 


-to determine the fate, on trans 


-during periods of stimulation of gas 
-trin release, and during acid sup- 


‘barbital sodium. At laparotomy an irriga 































Oe? have shown that the colonia 





widespread. In previous studies per. 
formed in vivo, we found that th 


of exogenous: gastrin. during & singl 
passage’ but had no effect on phy 
ologic levels of endogenous ga tri! 
The above findings emphasiz 
importance, in investigations on 
catabolism of gastrin, of study 
physiologic levels of. endogenously 
leased: gastrin. Definition ard- 
covery of a catabolic system does no’ 
of course, indicate a physiologic rol 
for that system. For example, the ki 
ney is known to inactivate gastrin 
but its role in the catabolism of en 





‘The present study was undertake 


through the kidney, of physiologic 
levels of endogenous gastrin. Studi 
were performed in the basal state, 


pression of antral. release of gastrin. 
Materials and Methods 


Twenty-three healthy adult mongrel 
dogs, weighing 15 to 25 kg were studied, 
They were fasted for 24 hours before ope 
‘ation and then anesthetized with pen 


ing catheter was passed via a stab-wound 
in the duodenum into the antrum, after 
which the pylorus was ligated around the 
catheter. The antrum was then isolated 
from the acid secretions of the fundus. by 
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placing large clamps across the antro- 
fundie junction of the stomach. Catheters 
for blood sampling were placed into the 
aorta via the femoral artery and into the 
renal vein via the femoral vein. 

- Group 1.—In 18 dogs the ureter was di- 
vided and cannulated, and the urine was 
collected and measured at ten-minute in- 
tervals throughout the study. Blood and 
urine samples for measurement of basal 
concentrations of gastrin were obtained, 
after which the release of endogenous gas- 
trin was achieved by continuous irrigation 
of the antrum with 0.5% acetylcholine at 
pH 7 for 60 minutes. Further blood sam- 
ples were collected simultaneously — from 
both the aorta (taken to equal renal artery) 
and the renal vein every: ten minutes. 
Blood flow in the renal artery was mea- 
sured, after each blood sample was taken, 
with a noncannulating flow probe placed 
on the renal artery and connected to a 
square. wave electromagnetic flowmeter. 
The hematoerit value was determined and 
used in the conversion of measured renal 
blood flow to renal plasma flow. The for- 
mula used was: renal plasma flow = renal 
blood flow x (1—hematocrit); The mass of 
gastrin, expressed as. pg/min, . passing 
through either the renal artery, renal vein, 
or ureter over a given period, was. calcu- 
lated from the product of plasma or urine 
volume flow (ml/min). and the concentra- 
tion of gastrin, expressed as pg/ml. 
- Group 2.~In five separate dogs the pre- 
vious study was repeated. After contin- 
uous antral irrigation with acetylcholine at 
pH 7 for 60 min, the antrum was irrigated 
0.1N HCl for 60 minutes. Basal blood 
samples were taken in duplicate, and two 
samples were taken during antral stimula- 
_ tion. with ‘acetylcholine. Samples were 
drawn at frequent intervals during antral 
_ acidification. 

< The concentrations of gastrin in serum 
and urine were measured by radio- 
immunoassay.’ The antigastrin antibody 
used was developed in white New Zealand 
rabbits to synthetic human gastrin I 
amino acid residues 2 to 17) conjugated to 
bovine serum albumin. All samples were 
assayed in duplicate; reproducibility was. 
within + 10%. The average of the dupli- 
cates was used as. the gastrin concentra- 
tion, expressed in pg/ml. Results were ex- 
pressed as arithmetic means and standard 
errors. of the mean. Student’s t-test was 
used to determine significance of differ- 
ences between means. Differences with P 
values less than’ .05 were considered signif- 
cant. 
























































` Results 


Group L—In the 18 dogs. studied, 
_. the mean basal serum gastrin values 
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Fig 1.—Relationship between serum gastrin levels in renal artery and renal vein in basal 
state and during antral irrigation with acetylcholine in 18 dogs. Asterisks denote points. of 


Fig 2.-Relationship between mass of gastrin in renal artery and renal vein in basal state 
and during antral irrigation with acetylcholine in 18 dogs. Asterisks denote points of signifi- 
cant difference. 
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Fig 3.—Relationship in five dogs between serum gastrin levels in renal artery ard renal 
vein in basal state, during antral irrigation with acetylcholine, and during antral acidifica- 


tion. 


were.47 + 6 pg/ml in the renal artery 
and 46 + 6 pg/ml in the renal vein 
(Fig 1). During the period of ace- 
tylcholine-stimulated release of gas- 


‘ trin, levels» rose significantly above 


basal in both renal artery and vein. 
Concentrations of gastrin in the renal 


- artery were consistently higher than 


in the renal vein; at 40 minutes renal 
arterial gastrin was 194 + 26 pg/ml 
and renal venous gastrin was 125 + 
11 pg/ml (P <.01). 

Changes in the mass of gastrin 
passing through the renal artery and 
vein are shown in Fig 2. The mass of 
gastrin presented to the kidney in the 
renal artery during basal conditions 
(5,111 + 797 pg/min) was not sig- 
nficantly different from that leaving 
the kidney in the renal vein (5,030 + 
741 pg/min). Gastrin concentrations 
rose in: both artery and vein during 
acetylcholine-stimulated release of 
gastrin, and significant arteriovenous 
differences appeared. Forty minutes 
after starting acetycholine, the peak 
mass of gastrin (18,484 + 3,543 
pg/min) traversing the renal artery 
was achieved. The mass of gastrin 
moving through the renal vein at the 
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same time was 11,664 + 1,400 pg/min 
(P<.05). The urine flow under basal 
conditions was 0.79 + 0.14 ml/min 
and did not differ significantly during 
the period of antral acetylcholine per- 
fusion (0.90 +.0.11 ml/min). Urine ex- 
cretion of gastrin. was less than 25 
pg/min in either basal or stimulated 
state. This mass of gastrin excreted 
in the urine amounted to less then 1% 
of the total amount lost from the 
blood on renal transit. 

During antral stimulation renz] ar- 
terial blood flow fell slightly from 170 
+ 9 ml/min to 155 + 7 ml/min 
(P <.05): 

Group 2.—The serum gastrin values 
during this study with five dogs are 
shown in Fig 3. The basal concentra- 
tion of gastrin in the renal artery was 
43+ 3 pg/ml; this was not signifi- 
cantly different from the value in the 
renal vein (40 + 4 pg/ml). Gastrin in 
both the renal artery and vein rose in 
response to irrigation of the antram 
with acetylcholine. During this period 
gastrin in the renal artery achieved a 
peak value at 30 minutes of 167 + 21 
pg/ml; this differed significantly fram 
the peak concentration of gastrin in 





the renal vein (107 + 16 pg/m 
P<.05). Irrigation of the antrum with 
0.IN HCl caused a decrease in both 
the arterial and venous concentra: 
tions of gastrin; by the end of the pe- 
riod of acidification, concentrations of 
gastrin in the renal artery 45 + 3° 
pg/ml) and in the renal vein (40 t4- 
pg/ml) had fallen, once more, to basal 
levels. 
































Comment 


These results demonstrate that in 
the basal state and during antral 
acidification there was no detectable 
loss of endogenous gastrin from blood 
flowing through the kidney. After | 
stimulation of the antrum. with 
acetylcholine, measurements of circu- 
lating gastrin increased and there 
was a significant renal arteriovenous 
difference in both the serum concen- _ 
tration and in the mass of gastrin, 
This loss of gastrin on renal transit — 
does not appear to involve significant, 
excretion of gastrin in the urine (less 
than 1% of the total mass of gastrin 
lost on renal transit showed up in 
the urine). These findings indicate 
the presence within the kidney. o 
catabolic. mechanisms that have 
threshold and can cause the rapid dis- 
appearance of immunoreactive gas 
trin from the blood once this thres 
old is exceeded. With stimulation of 
the release of gastrin, there may also 
be a change in the relative concentra- 
tions of the big and little molecular 
forms of gastrin, and this change _ 
might activate catabolic mechanisms. 

This pattern of renal inactivation 
with minimal excretion of gastrin in- 
the urine is similar to that previously _ 
reported. with exogenous gastrin.’ In’ 
that study, we found that the canine. 
kidney removed 40%. of gastrin prë- 
sented to it after an intravenous ir- 
fusion of ‘synthetic human gastrin,- 
whereas only 0.4% of gastrin ex- 
tracted by the kidney was excreted in: 
the urine. A similar pattern of inacti« 
vation has been described for many: 
other peptide hormones including 
insulin,’ glucagon,’ and vaso- 
pressin."* : 

The processes whereby endogenous 
gastrin is removed from the renal ar- - 
terial blood are not understood. The 
relative importance of the mecha- 


Renal Inactivation/Booth et al 883 






evi0 have shown 
half-life of endogenous gas- 
Therefore, in order to 
serum levels, there 
rapid catabolic 
trin in both the 
ring antral acidifi- 
ie mechanisms 


nactivation under physi- 
s difficult to as- 
in the dog has 
ted to elevate 


“ological conditions i 
sess. Nephrect 
een demonstra 
-cantly basal l 


trin is skort.” 
maintain steady 
must be continuous 
mechanisms for g 
basal state and du 
cation. These eatabol 
are presumably 
there was no ren 
Jevels of gastrin in 
The locations 
tivation other th 
completely know 
appear to inactiv 
trin.’ Two.sites th 
found to have thi 
gastric fundus an 
(unpublished observa 


o 


els of serum gastrin‘; 
d observations from our 
rectomy has also 
long the rise in se- 
oduced in re- 
usions of synthetic 
trin. It has also be 
anephrie pati 
chronic renal failure" 
y high values of circu- 
but we” found little 
gastrin levels in 
red with-nor- 
in the degree 
ong the dif- 


laboratory, neph 
peen found to pro 


rum gastrin le 
al uptake of basal 


the present study. 
of sites for gas 
an the kidney are not 
n. The liver does not 
ate endogenous gas- - 
at we have recently 
s capacity are the 
d the small bowel 






patients in 
have abnormall 
lating gastrin, 
difference in serum 
uremic patients compa 
al subjects. Variations 
f renal insufficiency am 
erent groups | 








of patients re 
this discrepancy. Re- 
gastrin may, 
r role in the 





nay account for 
nal “inactivation of 
serefore, have a majo 
etabolism of gastrin in 


t: Effect of the 


ist UBE, et 4 
trin. Surg Fo- 


dogenous gas 


llen DR, Irvine Wi: 
jasma gastrin in 


kidney on en 


2, Ganguli PC, 
Radioimmunoassa 
pernicious anaemia, 





failure to demonstrat 
e renal inactivation 
both the basal state 
al acidification is an 
d difficult problem. In 
during antral 
known. to sup- 


esence of th 
echanisms in 
nd during antr 


chiorhydria and 


immunoassay ©: astroenterology 


70. 
4. Beeder DD, et 








, basal state and 
dification, which is 
ess gastrin rel 
the serum 1 


al: Rate and pattern of 


Is of gastrin are H: Enzymatic deg- 


“54 Arch Surg/Vol 106, Jun 






oe 3 
radation of C-terminal tetrapeptide amide 
of gastrin by mammalian tissue extracts. 
Fed Prot 27:1328-1330, 1968. 

6. Clendinnen BG, et al: Renal uptake 
and excretion of gastrin in the dog. Surg* 
Gynecol Obstet 132:1089-1043, 1971. 

7. Thompson JC, et al: Effect of hepatic 
transit of gastrin, pentagastrin and hista- 
mine measured by gastric secretion and by 
assay of hepatic vein blood. Ann Surg ° 
470:493-505, 1969. 

8. Reeder DD, et al: Pre- and post- 
hepatic measurements.of mass of endoge- 
nous gastrin. Surgery 72:34-41, 1972. è 

9, Jackson BM, Reeder DD, Thompson 



















R: Role of the kidney in the disposal of ra- 
dioiodinated and. nonradioiodinated insulin 


967. 
12. Rabkin R, Colwell JA: The renal up- 
take and excretion of insulin in the dog. J 
d 73:893-900, 1969. 


13. Assan R: Contri ution to the study 
of glucagon secretion ‘and catabolism in, 
vivo, Proc Seventh Internat. Congr Clin 


Chem (Geneva): 3.610-624, 1! aa 


group. Proc . 


15. Maxwell JG, et al: Gastrin levels in 
ane hric patients. Surg Forum 22:305-306, 

16. Korman MG, Laver MC, Hansky J: 
Hypergastrinemia in chronic renal failure. 
Br Med J 1:209-210 1972. 

17. Reeder DD, Thompson JC: Effect of 
hemodialysis on serum gastrin levels in 
agmi patients. ‘Gastroenterology 60:795, 


* Renal Inactivation/ Booth « 


A Ulympus GIr-Vz 
oe fiberscoplic diagnosis 
oe with full one-han 


even biopsy. 


GIF-D2 is the Olympus fiberscope for 
ws gastrointestinal examination and biopsy 

_ of every area in the upper GI tract, including 

< + the second portion of the duodenum. 

{ts 110.cm length and four-way tip angulation 

p and down; 200° left and right) gives you 

fast, sure maneuverability and thorough 
“observation. Superior Olympus optics assure you 
an accurate, distortion-free view 

anda fine clear photo record. Lighter in weight, 









control 









simple-to-use GIF-D2, and all.new 
Olympus fiberscopes, are standardized - 
to accept various camera attachments 
and the LS series teaching scopes 
for dual examination. For a demonstration ; 
of GIF-D2 one-hand control, its new handling. ease 

write OLYMPUS Corporation of America, 
Medica! Instrument Division, 
2 Nevada Drive, New Hyde Park, New York 11040 
Dept. GX-3 





























This photo was taken In. color 
by an Olympus GIF-D2. ; 
itis one of a series of an” 
examination in the second part 
of a normal duodenum. 


























Clinical Notes 


: i Two patients suffered duodenal rupture as 
a result of blunt trauma and developed gas 
. gangrene of the peritoneal and retroperito- 
< neal areas. Diagnosis of the rupture was de- 
layed, as is often true in such cases. Both 
patients died despite antitoxin, large doses 
of antibiotics, and as much debridement as 
could be done within limits compatible with 
life. Both patients had undergone previous 
partial gastrectomy and vagotomy for duo- 
denal ulcer. We suggest that the alterations 
in bacterial flora in the upper gastrointesti- 
nal tract attendant on gastrectomy and va- 
 gotomy may place patients with duodenal 
“rupture at greater risk from gas gangrene 
‘than those with normal gastroduodenal seg- 
“ments. 





etroperitoneal rupture of the 
AV duodenum due to blunt trauma 
has been reported with increasing 
frequency. The majority of these in- 
juries result from automobile acci- 
dents, most frequently from forceful 
impact against the steering wheel. 

= We have seen two cases of retro- 
peritoneal rupture of the duodenum 
-complicated by gas gangrene in the 
past two years. This rare combina- 
tion, and the fact that both patients 
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had previously undergone gastric re- 
section, prompted the present article. 


Report of Cases 


Patient 1.—A 42-year-old Hawaiian man 
was admitted following blunt trauma to 
the abdomen from an auto accident. The 
patient had a hemigastrectomy and vagot- 
omy for duodenal ulcer disease about five 
years earlier. Alcoholic intoxication made 
physical evaluation difficult and the pres- 
ence of intraabdominal injury was not ap- 
parent until 12 hours after admission. At 
that time, the patient exhibited physical 
findings of an acute condition within the 
abdomen, retroperitoneal air on a plain ab- 
dominal roentgenogram (Figure), and an 
elevated serum amylase level (960 mg/100 
mil). 

The patient underwent exploratory lap- 
arotomy. At surgery, there was a moderate 
amount of air and fluid within the abdo- 
men. Purulent, foul smelling material was 
present in the retroperitoneum, and a flap- 
shape tear of the second portion of. the 
duodenum measuring 2.5 X 3.5 em was 
found. Also noted was gas dissection up 
the mesentery of the small intestine and 
mesocolon. There was no other trauma to 
the gastrointestinal tract. All necrotic tis- 
sue was debrided and the duodenal rupture 
was debrided to the bleeding duodenal wall 
and closed in two layers. Sump drains were 
placed at the repair site. 

The patient was placed on massive doses 
of penicillin and kanamycin. The patient 
deteriorated rapidly postoperatively de- 


Retroperitoneal Rupture of Duodenum 
With Complicating Gas Gangrene 


Choon K. Yeo, MD, J. Judson McNamara, MD, Honolulu 


spite adequate fluid replacement, vaso- 
pressor drugs, steroids, ventilatory sup- 
port, and diuretics. 

Increasing cellulitis and dissection of 
gas down the abdominal wall, thighs, and 
scrotum were noted and a diagnosis of gas 
gangrene was made from a smear of the 
wound aspirate shortly before the patient’s 
death. 

The patient died 24 hours after surgery, 
and 36 hours after injury, from over- 
whelming gas gangrene. Cultures taken 
from the abdominal drainage consequently 
grew Clostridia perfringens. 

Patient 2.—A 52-year-old Japanese man 
in shock and with an acute abdominal con- 
dition was admitted 16 hours after an auto 
accident. He had been evaluated elsewhere 
immediately after the injury, had no major 
complaints or physical findings, and was 
discharged. He experienced rapidly in- 
creasing abdominal discomfort at home, 
but delayed reevaluation. Of note in his 
history is a hemigastrectomy, vagotomy, 
and Billroth I anastomosis one year previ- 
ously for a benign gastric ulcer. At explor- 
atory laparotomy, a duodenal laceration was 
noted measuring 2.54 cm in length at the 
junction of the third and fourth portion. 
This was closed and a jejunoplasty was 
used to reinforce the duodenal closure. In 
addition, a duodenostomy and gastrostomy 
were performed. 

Postoperatively, the. patient remained 
critically ill, requiring ventilatory support 
and vasopressor drugs. He received mas- 
sive doses of ampicillin... 

Ten hours after surgery, he was noted to 
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Retroperitoneal air and obliteration of psoas muscle in patient 1. Normal nd psoas 





shadow (left arrow), obliteration of psoas shadow (right lower arrow), retroperitoneal air 


(right upper arrow). 


have crepitus on the anterior abdominal 
wall and. spore-forming Gram-positive 
rods were found on a smear. Penicillin was 
added to: the antibiotic regimen and the 
patient received 50,000 units of clostridial 
antitoxin, His abdomen was reexplored 
‘and found to have extensive gas gangrene 
involving the entire abdominal wall, large 
and smali bowel, and left hemidiaphragm. 
Massive debridement was performed, in- 
eluding exeision of the entire anterior ab- 
dominal wall, total colectomy, ileal resec- 
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tion, partial jejunectomy, debridement of 
retroperitoneal tissue, and left hemi- 
diaphragm. The patient continued to dete- 
riorate and died two hours later. 


Comment 


Several features of the clinical 
course of these two patients are note- 
worthy. Duodenal rupture, due to 
trauma, may initially be dificult to 
diagnose.’ Rupture usually cecurs in 
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- duodenal contents, and demonstra~_ 
tion of a defect on upper gastroine 


the third or fourth portions of the 
duodenum into the retroperitoneum 
and may initially produce only min- — 
imal physical findings. For this rea- 
son, a high index of suspicion is im- 
portant. Helpful diagnosite studies- 
include retroperitoneal air on abdomi- 
nal film, elevated serum amylase level 
due to retroperitoneal leakage of. 







testinal series: Patient 1 demon- 
strated both free air and an elevated 
amylase level. These studies were not 
obtained in patient 2 when first seen, 
and resulted in a disastrous delay in 
treatment. 

The clostridial infection was a sec- 
ond unusual feature of these two 
cases. Clostridia are known to exist in 
the diseased gallbladder in a sapro- 
phytic state Bacterial growth in 
gastric contents has been shown to 
occur when achlorhydria is present as 
a result of either mucosal atrophy or. 
gastric surgery.’ Since both these pa- 
tients had previous gastric surgery, 
the clostridial contamination may 
have come from the gastroduodenal 
contents directly. 

Standard treatment of gas gan- 
grene, including extensive debride- 
ment, antibiotics, and clostridial anti- 
toxin, were employed in both cases — 
without significantly. altering the 
course of the disease. Hyperbaric oxy- 
gen, which may dramatically reduce. 
the toxic manifestations of the ill. 
ness, was not then available as a. 
treatment modality,” It would seem: 
a vitally important adjunct to treat- 
ment of gas gangrene in the retro- 
peritoneal area where vital organs 
limit the margins of the debridement. = 


8. Grummelkamp WH, Hogendijk J, 
Boerema I: Treatment of anaerobie mfec 
tion (clostridial myositis) by drenching the 
tissues with oxygen under high atmo- 
spheric pressure. ee 49:299-502, 1961. 

9. Slack WK, Hanson GC, Chew HE: 
Hyperbaric oxygen in the treatment of gas 
gangrene and clostridial infection. A re 
port of 40 patients treated in a single per- 
son hyperbaric oxygen chamber. Br J Surg 
56:505-510, 1969, 








58 Arch Surg/Vol 106, June 1973 


. 








a an 


Prevention of Postoperative Ketosis’ 
in the Diabetic 


Use of High-Caloric Intravenous Solutions 


The effect of hyperalimentation solutions 
providing near-normal caloric intake on ke- 
tone production was evaluated in two dia- 
betic patients postoperatively. The first 
served as his own control. A diabetic requir- 
ing 60 units of insulin daily received hyperal- 
imentation fluids by subclavian catheter af- 
ter one procedure and the usual intravenous 
fluids after the second operation. High-ca- 
loric intravenous solutions reduce the risk of 
postoperative ketosis. The results of the ini- 
tial experiment in nature were applied to an- 
other severe diabetic following subtotal gas- 
trectomy and transverse colectomy. 


he severe diabetic undergoing ma- 

jor surgery represents a difficult 
management problem because of the 
complex metabolic response to sur- 
gery. An excellent opportunity to 
study this metabolic response in rela- 
tion to caloric intake arose in a severe 
diabetic who underwent major ab- 
dominal surgery twice within a three- 
month period. His nutritional man- 
agement was varied markedly after 
each procedure, providing an opportu- 
nity to evaluate alternate therapeutic 
methods within the same biological 
setting. The use of routine intra- 
venous solutions was contrasted with 
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the use of high-caloric intravenous so- 
lutions’ postoperatively. The results 
of this initial “experiment in nature” 
were then utilized in the manage- 
ment of a second diabetic undergoing 
major abdominal surgery. 


Report of Cases 


Patient 1.—A 52-year-old man was ad- 
mitted to the hospital with pain in the left 
lower quadrant of three days’ duration. 
The patient had not had a bowel movement 
for two days and had no history of nausea 
or vomiting. The patient had been a dia- 
betie for over 20 years and required iso- 
phane insulin suspension (NPH Insulin), 50 
units in the morning and 10 units in the 
evening. He was well-nourished, in moder- 
ate distress, with a temperature of 39.4 C, 
and-had evidence of peritonitis. The labo- 
ratory data revealed a white blood cell 
count of 14,300/cu.mm and a blood glucose 
level of 164 mg/100 ml. The urine. con- 
tained traces of glucose and acetone. 

Operations.—The preoperative: diagnosis 
was colonic diverticulitis with perforation. 
At laparotomy, he was found to have gen- 
eralized peritonitis and a perforated, 4-cm 
mass involving the descending colon. This 
area was resected, and an. end colostomy 
and mucous fistula were created. Pathologic 
examination of. the colon lesion showed it 
to be a.carcinoma. Two months after this 
surgery the patient was taken back to the 
operating room where his colon was re- 
anastomosed. 

Postoperative | Management.—Following 
the initial procedure, part of his intra- 
venous. fluid therapy consisted of high-ca- 
lorie solutions (0.8 kg-cal/ml) delivered by 
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~ ee 
subclavian catheter. A hyperalimentation 
“: solution was prepared by the pharmacist 
and contained 750 ml of a 5% protein hy- 
*drolysate with 5% dextrose, 300 ml of 50% 
dextrose, 60 ml of 5% sodium chloride solu- 
tion, 40 mEq of potassium chloride, and 10 
ml of vitamins (Multiple Vitamin Infu- 
sion). On this regimen, he received an 
average daily intake of 1,560 kg-cal/day 
and his urinary acetone value during this 


. . ,time ranged from negative to trace. Fol- 


lowing the second procedure he was given 
routine intravenous fluids (0.2 kg-cal/ml) 
5% dextrose in water plus sodium chloride 
and potassium chloride as indicated. With 
this regimen he received 610 kg-cal/day 
for the first three days and became ketotic 
with large amounts of urinary acetone. It 
was then necessary to increase his caloric 
intake so. that over a total of seven days 
postoperatively he received an average of 
950 kg-cal/day and during this seven-day 
period his urinary acetone level ranged 
from trace to large. Following both of 
these procedures his insulin needs were de- 
termined by a sliding scale based on uri- 
nary glucose and acetone measured every 
four to six hours. The average regular in- 
sulin. dose coverage for the postoperative 
period with high-caloric solution supple- 
mentation was 57 units/day and with rou- 
tine intravenous solutions, 48 units/day. 
The graphic display of the postoperative 
course with regard to calories, urinary ace- 
tone, and insulin coverage is shown in Fig 
1 and 2. 
Patient 2.—The results of the above “ex- 
periment in nature” in managing the post- 
“operative diabetic beneficially with an in- 
travenous alimentary intake approaching 
the preoperative oral caloric intake 
prompted its use in a second severely dia- 
betic patient. The patient, a 49-year-old 
man, was receiving 80 units of isophane in- 
sulin suspension and 10 units of regular in- 
sulin per day. He had a large malignant 
gastric carcinoid which, for resection, re- 
quired a subtotal gastrectomy and a trans- 
verse colectomy. Following this. procedure 
he received hyperalimentation solution 
supplements, which provided an average of 
1,200 kg-cal/day and his urinary acetone 
spillage ranged from negative to moderate 
during his postoperative week. His postop- 
erative course is graphically represented in 
Fig 3, 


Comment 


The supplementary hyperalimenta- 
tion solutions were given at a rate 
that even a severely diabetic patient 
could tolerate. By utilizing these solu- 
tions, the severely diabetic patient 
was given adequate fat-sparing ener- 
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Fig 1.—High-caloric intravenous solution (patient 1). The number of kilogram cat- 
ories received per day was cacculated from the patient's input chart, using the con- 
version factor of 4 kg-cal/gir of dextrose and per gram of protein hydrolysate re 
ceived. The number of units cf regular insulin received per day was taken from the 
nurse's notes. Urinary acetone was the average daily value with O for negative, 1 
for trace, 2 for moderate, and 3 for large amounts of acetone in the urine. 
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Fig 2.—Low-caloric intravenous solution (patient 1). 
The values were determined as described in Fig 1. 
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Fig 3.—High-caloric intravenous solution (patient 2). 
The values were determined as described in Fig 1. 


gy sources and was able to keep his 
roduction of acetone to a minimum. 

The insulin coverage was easily regu- 
lated by the sliding scale following 
-urinary glucose and acetone levels. 
-Daily blood glucose levels were deter- 
mined and additional insulin was 
| given if the value was found to be 
greater than 300 mg/100 ml. This oc- 
curred in four of 15 determinations 
‘made on the two diabetics who were 
receiving hyperalimentation solu- 
tions: The blood. glucose level never 
exceeded 600 mg/100 ml and there 
was never any problem of hyper- 
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osmotic diuresis or central nervous 
system involvement. Marked gluco- 
suria ‘would decrease the anabolic 
benefits of administering increased 
calories intravenously. Estimation of 
daily urinary glucose loss showed this 
was not a significant limitation. In 
the first case, 28 to 313 kg-cal with an 
average of 142 kg-cal were lost in the 
urine while the patient was receiving 
hyperalimentation solutions and 31 to 
115 kg-cal with an average of 76 kg- 
cal when the patient was receiving 
routine intravenous therapy. In the 
secord case, 70 to 406 kg-cal with an 


average of 214 kg-cal were lost in the 





a s 
* 
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urine during the postoperative period. 

The management of these two se- 
verely diabetic patients undergoing * 
major surgery, in the presence of sep- 
sis in the first case, was made re- 
markably easy by the use of high-ca.y~ 
loric intravenous supplementation. 
The first patient underwent two ma- 
jor procedures—one of which was 
managed postoperatively with high-° 
caloric’ supplementation while the 
second was managed in a routine 
manner. It is clearly seen (Fig 1 and 
2) that management with the use of 
high-caloric supplementation > was 
much smoother, and there was never 
any danger of the ketoacidosis that 
occurred after the second procedure, 
which utilized standard intravenous 
therapy. 

The danger with this type of regi- 
men is hyperosmotic coma or electro- 
lyte losses, which can be prevented by 
giving these patients adequate insu- 
lin and potassium so that they can use 
the energy sources they are given. It 
is easy to keep the patient from ob- 
taining a large loading dose of glu- 
cose with the rate of delivery under 
2,000 kg-cal/day. The nurses must be 
alerted to the exact rate of infusion 
of the hyperalimentation solutions 
that are allowed per hour. At no time 
should the rate be increased to make 
up for a possible deficit from the pre- 
vious hour. It must be emphasized 
that the patients were not hyper- ¢@ 
alimented in the sense of receiving 
more than the normal caloric intake, 
which they had been receiving prior 
to surgery. 
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‘Neurologic Complications 


Following Lymphangiography 
" Possible Mechanisms and a Case of Blindness 
i nE c C. Jay, MD, Louis G. Ludington, MD, Los Angeles 


A four-day postpartum patient with oat 

cell carcinoma of the lungs and mediastinum 

* -developed blihdness, right hemiparesis, and 
was comatose shortly after undergoing lym- 
phangiography. She made a full recovery 
from the effects of the procedure over the 
next week. 

Only 19 cases of cerebral complications 
following lymphangiography have been re- 
corded in the world literature, and this is the 
second case of blindness reported. Ethio- 
dized oit (Ethiodol) could reach the cerebral 
circulation (1) during compression or ob- 
struction of the caval system, (2) through 
lymphoveneus shunts, either congenital or 
tumor-induced, (3) through a right-to-left in- 
tracardiac shunt, or (4) via intrapulmonary 
arteriovenous shunts which can occur with 
acute and chronic pulmonary disease—prob- 
ably the mechanism of cerebral embolization 
of dye in our patient. 


Sie the introduction of lymphan- 
giography as a clinical diagnostic 
tool in 1955, numerous papers have 
been written dealing with complica- 
tions. Most papers are concerned with 
pulmonary problems resulting from 
Ņ\ embolization to the lungs of the con- 
trast. media as it is filtered from the 
blood stream.'? Sites of embolization 
distal to the lungs are infrequent 
since the lungs are usually an effec- 
tive filter and the release of the dye is 
slow. Other major complications are 
related to. allergic phenomena or to lo- 
cal tissue reaction and will not be dis- 
cussed. here. Fortunately, emboli pe- 
ripheral to the lungs are rare, but do 
occur. We have recently seen a pa- 
tient in whom temporary blindness 
followed lymphangiography. We be- 
lieve this was due to fatty emboliza- 
tion in the cerebrovascular circuit by 
ethiodized oil (Ethiodol). 
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Report of a Case 


A 26-year-old Mexican woman, 7% 
months pregnant, was admitted with the 
complaint of chest pain for three months. 
She was short of breath, had a nonproduc- 
tive cough, was anorexic, and had poor 
weight gain during her pregnancy. Three 
weeks prior to this admission, a left supra- 
clavicular mass which had been present for 
one week was biopsied at another institu- 
tion. Pathologic report on the biopsy was 
“hyperplastic lymphoid tissue.” Her symp- 
toms continued and the mass enlarged. She 
now had a 3 by 4 em soft, tender, slightly 
movable mass underlying the recent biop- 
sy scar. The lungs were cleer to ausculta- 
tion and percussion. Chest roentgen- 
ograms revealed large mediastinal and left 
hilar masses. Laboratory studies disclosed 
the following values: hemoglobin, 12.6 
gm/100 ml; leukocytes, 8,000/cu mm, with 
77% polymorphonuclear leukocytes, 20% 
lymphocytes; Westergren sedimentation 
rate, 70 mm/hr; alkaline phosphatase, 268 
mg/100 ml; and serum glutamic oxaloacetic 
transaminase, 74 international units. The 
left scalene node was again biopsied and 
tissue obtained revealed “malignant lym- 
phoma or metastatic oat cel carcinoma.” 
Her pregnancy was terminated in prepara- 
tion for radiation therapy. 

During lymphography, 20: ml of ethio- 
dized oil was used for injection. However, 
the patient did not receive this total dose, 
due to technical problems with leaks and 
significant loss of contrast media. Shortly 
following injection, she developed dim- 
ming of vision. On arriving in her room, 
she complained of inability te see. She was 
sent again to the x-ray department for 
more films and returned to her room two 
hours later, still complaining that she could 
not see. Two hours later, she was vomiting, 
was frightened and mentaly depressed. 
Her pupils were irregular and unrespon- 
sive to light. Fundi and maculae were 
within normal limits. She had poor control 
of her tongue and had flaccid paralysis of 
her right extremities. The electroenceph- 
alogram revealed a generalized slow wave 
activity. By the next morning, she re- 
sponded only to painful stimuli and had 
pathologic plantar reflexes. Brain scan 
showed a “diffuse process on the right, pos- 
teriorly.” Neurologic and ophthalmologic 
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consultants felt the patient had “cortical 
blindness.” For the next two days her cons- 
dition was static. Five days after lym- 
phangiography, she was more lucid and: 
showed signs of improved muscle tone, and: 
by the next day she could see and could 
move her extremities voluntarily. Over the 
next week, she made a full recovery from. 
the effects of the lymphangiography. 

She underwent radiation to the medias-. 
tinum and hilum and was discharged a 
month following admission. She was read- 
mitted three weeks later with a fulmi- 
nating pulmonary infection to which she 
succumbed on her fourth hospital day. Au- 
topsy revealed widespread metastasis of 
an oat cell carcinoma. Unfortunately, we 
were not given permission to examine the 
brain. 


Comment 


Cerebral complications followin; 
lymphangiography are rare. Nineteei 
cases have been recorded in the world 
literature*"’; three of these were fa- 
tal.“ Nelson et al” reported the first. 
fatality in 1965, and confirmed their. 
findings on autopsy using fat stain to. 
detect emboli in the cerebral vessels. 
Davidson* used radiographic tech- 
nique to reveal intracerebral densi- 
ties of the dye; his patient recovered 
only to die later of complications of 
her primary disease. To our knowl- 
edge, only one other case of blind- 
ness” has been reported. : 

Koehler et al' studied the body 
distribution of ethiodized oil after 
lymphangiography in normal animals 
and found that, as suspected, most of 
the dye was trapped by the lymphatic — 
system and the lungs as fat emboli, 
very little going distally. Therefore, . 
if emboli of significance are to go dis- 
tally, some bypass around the lungs 
or through them must be found. 

Batson™ studied the little known 
venous system of the bones and ner 
vous system in 1940, and demon- 
strated a ready access to this system 
from the caval system when there is” 
compression or obstruction of the 











-caval system. His work was done with 
_ cadavers, living monkeys, and one liv- 
ing human. 

If we postulate that a patient has 
< both lymphatic obstruction and some 
_ degree of caval system obstruction, 
dye could enter the vertebral system. 
And should the patient cough, sneeze, 
or strain during the examination, dye 
could be forced upward and possibly 
into the veins of the brain. Admit- 
tedly, this is presuming a number of 
factors, but most patients are studied 
because of probable lymphatic ob- 
struction and patients do occasionally 
cough or sneeze during procedures. 
The latter raises the intracerebral 
pressure to quite high levels, presum- 
ably by way of the vertebral system 
of venous drainage. It would seem 
that dye which followed a retrograde 

jurse through the venous system via 
the vertebral system should drain out 
readily and cause little or no problem. 
Lymphovenous shunts were demon- 
strated by Wolfel” in 1965, by Koeh- 
ler and Schaffer” in 1967, and by 
Wallace” in 1970, showing how dye 
can gain access to the pelvic veins if 
there is a proximal obstruction of the 
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lymphatic: system. This, then, can 
shunt significant amounts of dye to 
the lungs over a short period of time 
and probébly accounts for some of 
the pulmoaary embolic phenomena of 
ethiodized oil in certain cases. We 
know that:a tumor can give rise to ar- 
teriovenous shunts in the peripheral 
system, as is well documented in re- 
nal cell carcinoma.” 

A third. and more readily under- 
stood, mechanism would be for a 
right-to-left intracardiac shunt to be 
present waereby a bolus of dye from 
the caval system could easily be 
transferred to the left heart and sent 
out into tne arterial system without 
dilution. 

A fourth possibility might be via 
intrapulmonary arteriovenous shunts. 
We know that these do occur in chil- 
dren and :adults™?5 on a congenital 
basis, ang as a result of acute and 
chronic pulmonary disease.” 

We cam then postulate that with 
primary or metastatic disease of the 
lungs, the mediastinum, or both, in- 
trapulmorary arteriovenous shunts 
could be pzesent and thereby give sig- 
nificant amounts of dye ready access 
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the brain. 

It would seem that this lat 
course is the most probable avenue o : 
embolization in these patients since, 
as far as can be told from the cases 
reported in the literature, as well as 
our own case, none had any intracar- 
diac shunts and the retrograde route 
should drain readily. 

Cerebral fat embolization from 
lymphangiography is rare but of suf- 
ficient severity that the examiners 
should be aware of its potential exis- 
tence. Patients who have a tumor in 
the lung or mediastinum should be es- 
pecially carefully studied for possible 
shunts. Research studies should be 
initiated to attempt to determine the 
amount of arteriovenous shunting 
which may occur in primary and sec- 
ondary disease of the lungs, partic- 
ularly in reference to malignancy. 
Patients with known intracardiac 
shunts probably should not be studied 
unless the benefit of the study out- 
weighs the risk of embolization. 
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Carotid Artery Aneurysm 
Associated With Nonbacterial 
Suppurative Arteritis 


-Un-Sap Kim, MD; Eugene W. Friedman, MD; 
Lawrence J. Werther, MD; Julius H. Jacobson II, MD, New York 


We report a case of true aneurysm of the 
left common carotid artery in a 34-year-old 
“woman. It was successfully treated with 
< excision and autogenous saphenous graft re- 
placement using hyperoxygenation and in- 
ternal shunt. Alternate methods of restora- 
tion of continuity that were considered are 
depicted, eg, creation of a permanent shunt 
between both external carotid arteries, and 
venous bypass shunt between the proximal 
carotid and the external carotid arteries. The 
interesting feature in this case was that mi- 
` croscopic examination of the removed speci- 
“men showed suppurative inflammation of 
the aneurysm. There was no history of sys- 
‘temic or local infection and no organisms 
< could be detected. 








his article reports on a case 

of surgically treated left common 
carotid artery aneurysm in a 34-year- 
old woman. Histological examination 
of the resected aneurysm showed 
marked suppurative inflammation. 


Report of a Case 


A> 34-year-old white woman was ad- 
mitted to Mount Sinai Hospital because of 
diffuse swelling in the left side of the neck. 
Approximately three weeks prior to admis- 
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sion, she experienced some pain in the left 
side of the neck followed by swelling in the 
same area. The pain extended to the face 
and head on the same side. There was no 
history of infection or trauma. When seen 
by her local physician, a diffuse swelling 
was noted in the left side of the neck with- 
out evidence of infection. A clinical diag- 
nosis of temporomandibular dysfunction 
was entertained and she was treated with 
local application of heat without improve- 
ment. When she was referrec to one of the 
authors, (E.W.F.), the only physical find- 
ing was the presence of fullness in the left 
upper region of the neck, which appeared 
to be associated with the carotid artery 
and bulb. No definite mass eould be delin- 
eated. A carotid body tumor was suš- 
pected, and she was admittec to the hospi- 
tal for further investigation. 

Physical examination on admission 
showed an obese young woman with a 
short, fat neck, showing no stigmas of 
Marfan syndrome. Blood pressure was 
120/80 mm Hg; pulse rate; 80 beats per 
minute, and temperature, 37 C. Again 
there was diffuse swelling in the left upper 
region of the neck without a definite mass. 
The area pulsated, but there was no thrill 
or bruit. Results of the remainder of the 
physical examination, which included in- 
spection of the oral cavity, larynx, 
pharynx, and a careful neurological exami- 
nation, were normal. There was no history 
of cardiac disease, infection, or trauma. 

Laboratory values for complete blood 
cell count, sedimentation rate, hematolog- 
ical work-up, urinalysis, and blood chem- 
ical analyses were normal. Serological tests 














Fig 1.~Aortic arch showing aneurysm of 
the left. common carotid artery extending al- 
most to bifurcation. 


for syphilis, typhoid, and paratyphoid gave 
negative reactions, as did the serum feb- 
rile agglutination test. Blood cultures were 
negative. 

Chest roentgenogram was normal as 
were the skull roentgenogram series and 
cervical spine and temporomandibular 
joint roentgenograms. Aortic arch study 
showed an aneurysm of the left common 
carotid artery arising proximal to the bi- 
fureation (Fig 1). 

Exploration with the patient under gen- 
eral anesthesia on May 3, 1972, through an 
incision paralleling the anterior border of 
the sternomastoid muscle, disclosed a 2.0 x 
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Fig 2.—Resected aneurysm specimen 
showing sharp division between inflamma- 
tory aneurysmal wall and normal arteries 
; -above and below. 



















7,0-cm aneurysm of the left common carot- 
id artery extending to, but not involving, 
“the bifurcation. This incision was used 
rather than the cosmetically more desir- 
able transverse incision along the skin 
lines because of the length of the aneu- 
“rysm. There was a very dense inflamma- 
; tory reaction around the vessel, making 
dissection of the artery extremely diffi- 
‘cult. After mobilization of the common 
carotid artery and its two main branches, 
proximal and distal control of the vessels 
was obtained with umbilical tape tourni- 
- quets. A segment of saphenous vein was 
obtained from the left thigh. The left ex- 

ternal carotid artery was then ligated at 

the bifurcation and divided. Heparin so- 

dium (50 mg) was given intravenously and 

with hyperoxygenation at a pressure of 3 

atmospheres absolute, vascular clamps 
` were applied proximal and distal to the an- 

eurysm, and resection was carried out, tak- 

ing a 1 em length of normal artery on both 

sides. A temporary polyethylene internal 

shunt was inserted through the saphenous 
‘vein graft into the proximal and distal ar- 
_- tery, and was held in situ by tightening the 

previously placed tourniquets, thus main- 
. taining cerebral circulation during anasto- 
“tosis of the vessels. Arterial continuity 
: was restored by incorporating the reversed 
segment of saphenous vein between two 
ends of the artery with 5-0 continuous ar- 
terial sutures. The distal anastomosis was 
performed first and the internal shunt was 
removed immediately before the comple- 
tion of the anterior layer of proximal 
anastomosis. Total occlusion time was five 
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Fig 3.~Aneurysmal wall showing infil- 
tration of acute inflammatory cells (hema- 
toxylin-eosin, *25 [top], 1,000 [bot- 
tom]). 


minutes, ie, two minutes to insert the 
shunt and three minutes to close the ante- 
rior layer of the proximal anastomosis af- 
ter the shunt was removed. The wound was 
closed without drainage. Postoperative 
course was uneventful and there has been 
no neurological deficit. 

The specimen showed aneurysmal dila- 
tation with marked thickening of the wall, 
as in Fig 2. The intima was smooth and 
glistening with a slightly bluish dis- 
coloration. No thrombus or arteriosclerotic 
change was seen. Microscopic examination 
showed acute suppurative arteritis with al- 
most total destruction of the arterial wall 
(Fig 3). No microorganism could be de- 
tected in multiple sections with special 
stains. 

The patient is being observed carefully 





oS Ey 


with particular attention to recurrence of 
the disease in the same area or other parts 
of the vascular system. Six months have 
elapsed since the surgery, and the postop- , 
erative course has been uneventful except 
for a rise in blood pressure to 220/130 mm 
Hg, which developed approximately th 
weeks after the surgery. The patient’ 7 
sedimentation rate remains elevated; the 
results of urine examination were normal. 
She is being treated for hypertension with 
methyldopate hydrochloride (Aldomet). No * 
explanation can be given for this hyper- 
tension. 


Comment 


The cause of the carotid aneurysm 
in this young woman is unknown. 
Lack of any cardiac disease or any 
history of infection in the past or pre- 
ceding the development of the aneu- 
rysm, and the fact that this aneu- 
rysm was a true aneurysm mitigate 
against the possibility that this may 
be an unusual case of mycotic aneu- 
rysm.'* It is, however, possible to as- 
sume that this aneurysm may have 
been congenital in origin and some- 
how became infected without any 
clinical manifestations of infection. 

Aneurysms of extracranial carotid 
artery are very uncommon. Beall et 
al collected only seven cases of ca- 
rotid artery aneurysm in approxi- 
mately 2,300 operations performed 
for aneurysms of all parts of extra- 
cranial systems. Reid? found 12 cases 
in 30 years’ experience at Johns Hop- 


kins Hospital through 1922. Raphael S 


et al® found six cases in a nearly 30- 
year survey at the Mayo Clinic. 

Carotid artery aneurysms are 
caused mainly by arteriosclerosis, 
syphilis, and trauma, and rarely by 
congenital medical defect,’ arterio- 
sclerosis being the leading cause in 
surgically reported cases. Prior to the 
antibiotics era, infection in the region 
of neck and pharynx was also respon- 
sible for some of the cases. 

Mishima et al’ recently reported 28 
cases of “aneurysms of nonspecific 
angiitie origin,” of which only one 
case involved the carotid artery. Some 
of the interesting features in this 
series are that they occur at a rela- 
tively early age, and that they are ex- 
tremely prone to rupture. Histological 
examination reveals that aneurysmal 
dilatation of the artery is attribut- 


Carofid Artery Aneurysm/Kim et al 








} A 


AR AE i 
|- internal Carotid yi i 
Saphenous _ 

F i 


Vain Graft 





Extefnal Carotids 
- w~ 


ae 





Ew Fig 4.—Alternate operative approaches. 


. able to inflammatory process originat- 


-ving in the media, and the source of 
infection could not be found in. care- 


-Ñ ful searching. This case shows very 


similar histological and clinical fea- 


-< tures, except that perhaps there was 


-more inflammatory reaction. 
The natural course of carotid aneu- 
rysm is unpredictable. Although only. 


one case of actual rupture of a true. 


carotid aneurysm has been reported,® 
rupture is a definite threat to life, as 
is seen with aneurysms of other parts 
of the arterial system. Therefore, 
once the diagnosis is ‘established, 


Arch Surg/Vol 106, June 1973 ° 


carotid. aneurysms should be surgi- 


cally treated. 

Various methods of surgical ap- 
proach to carotid artery aneurysms 
have been devised, most of which are 
of historical interest at present. Non- 
resective methods include proximal li- 
gation of the common carotid artery, 
endoaneurysmorrhaphy, distal liga- 
tion of the common carotid artery, ex- 
cision after proximal and distal liga- 
tion, and gradual obliteration with 
metallic or fascial bands with signifi- 
cantly high neurological complica- 
tions and totally unpredictable out- 
come.® Resection and restoration of 
arterial continuity is the preferred 
treatment. Advances in technique in 
vascular surgery have allowed total 
excision of carotid aneurysms with a 
minimal incidence of: neurological 
complications. Cerebral circulation 
can be maintained with the use of 
a temporary or permanent external 
shunt or a temporary internal shunt 
of the carotid artery during excision 
of the aneurysm.**!'"> Hypothermia 
and hyperbaric oxygenation are help- 
ful in reducing neurological complica- 
tions. Arterial continuity can be 
restored by direct end-tc-end anasto- 
mosis or by interposition of autoge- 
nous vein graft or prosthetic graft. 

Several alternative operative ap- 
proaches were contemplated in our 
patient (Fig 4): (1) excision of the an- 
eurysm and ligation of the external 
carotid artery with graft placement 
between the internal. carotid and 
common carotid arteries, as was ac- 
tually done; (2) creaticn of a per- 
manent shunt between both external 
carotid arteries, allowing safe exci- 
sion of the aneurysm without any pe- 
riod of complete interruption of flow 
to the internal carotid artery; and (3) 
an external shunt betw2en the com- 
mon carotid artery and divided proxi- 
mal end of the external carotid ar- 
tery. However, the proximity of the 

















aneurysm to the bifurcation and the 
inflammatory process prevented pos- 
sible application of the two latter 
methods. These methods would be 
highly desirable in cases of infected 
grafts or mycotic aneurysms. 
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Cardiac Tamponade 


. 
. 


A Fatal Complication of Central Venous Catheterization 


David K. Bone, MD; Willis C. Maddrey, MD; 


James Eagan, MD; John L. Cameron, MD, Baltimore 


A case of acute pericardial tamponade oc- 
curred secondary to a centrai venous cathe- 
ter; and 11 similar cases are reviewed from 
the literature. The tamponade in these cases 
is thought to be secondary to perforation of 
an intrapericardial structure by the central 
venous catheter. In 11 of the 12 patients a 
venous cutdown was performed using a long 
beveled polyethylene catheter. The correct 
diagnosis was made in only five instances 
prior to the patient's death, and in only 
a single case was pericardiocentesis per- 
formed early allowing for the patient's sur- 
vival. Careful placement of the catheter tip 
outside of the heart, and the use of pliable 
nonbeveled silicone elastomer (Silastic) 
catheters are suggested as means of pre- 
venting this lethal complication of central 
venous catheterization. 


he usefulness of central venous 
catheterization in the critically ill 
patient has become well accepted 
since its introduction by Wilson et al 
in 1962.1 However, the use of this 
technique for monitoring rapid vol- 
ume replacement, measurement of 
central venous pressure, and more re- 
cently, parenteral hyperalimentation, 
has lead to recognition of complica- 
tions from its usage.?* 
These complications can be divided 
into two separate groups: those re- 
lated to the method of catheter inser- 
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tion, and those secondary to an in- 
dwelling venous catheter. In the first 
group, pneumothorax, hemothorax, 


and subclavian artery injury have | 
been the primary complications. In 


the second group, air embolization, 


catheter embolization, fungus. infec-. 


tions, and suppurative thrombophle- 


bitis have been reported. The postop- 
erative acute onset of cardiac 


tamponade in a surgical patient in 
this institution secondary to an in- 


dwelling central venous catheter 
prompted a review of the literature 


and resulted in discovery of 11 similar 
cases. 


Report of a Case 


A 40-year-old. white woman. was ad- 
mitted to the Johns Hopkins Hospital on 
Aug 6, 1972, with hematemesis, She was a 
known heavy drinker who had. been ad- 


mitted twice previously for alcoholic liver. 


disease. During her previous admissions, 
jaundice, hepatomegaly, and ascites had 
been noted. Results of liver function tests 
were grossly abnormal and liver biopsies 


demonstrated alcoholic hepatitis with early. 


cirrhosis: On both previous admissions she 


responded well to abstinence from alcohol: 


and a high protein diet. On the day of her 
present admission, she developed painless 
hematemesis. and was. admitted to the 
medical service. Esophagoscopy revealed 
actively bleeding esophageal varices. The 


patient had no visible external jugular. 


f 


veins and a prolonged prothrombin time 


and decreased platelets. Therefore, a ce- | 


phalie cutdown was performed inserting a 


No. 16 radiopaque polyethylene catheter 


with a beveled tip. A chest x-ray film re- 


vealed the tip of the catheter in the right 


atrium. To control: the patient’s variceal 
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rior mesenteric artery, and a vasopressin 
infusion (0.2 units/min) was begun with 
satisfactory initial control. However, on 
the third hospital day the patient rebled 
and an emergency mesocaval “H” shunt,° 
ung an 18 mm Dacron woven graft, was 
perfermed. Postoperatively the bleeding 
was controlled and the patient was stable 
except for an unexplained tachycardia of 
130 beats per minute. On the morning of 
“the third postoperative day an increase in 
central venous pressure to 6 cm H,O was 
noted, and the line was described as not 
fluctuating well. At that point blood could 
not be aspirated from the line. Previously 
the patient’s central venous pressure had 
always. measured near 0 em H,O and blood 
could easily be withdrawn from the line. 
That. afternoon the patient became anx- 
ious and. complained of pain in her neck 
and shoulders. Twenty minutes later, while 
sitting on a bedpan, without any further 
warning and no change in her vital signs, 
. the patient suffered cardiac arrest. A sec- 
©: ond central venous pressure line was in- 
serted in a now distended jugular vein and 
-a value of 35 em H,O was obtained. The pa- 
tient was felt to have had a massive pul- 
ry embolus, and cardiopulmonary re- 
5 tation was begun. Despite vigorous 
attempts a satisfactory blood pressure 
could not be obtained and the patient died. 
At postmortem examination 535 ml of 
clear fluid was found in a tense, dilated, 
cardial sack. The chemical analysis of 
‘this fluid revealed:a sodium and chloride 
content- of 88 mEq each and a glucose level 
4,800 mg/100 ml. These values are con- 
it with the composition of an infusion 
dextrose and one-half normal saline, 
the fluid the patient was receiving just 
| prior to cardiac arrest. The cephalic vein 
F cutdown catheter was removed prior to the 
F postmortem examination and no abnor- 
| mality was detected in the cardiac cham- 
bers. Subsequently, when the electrolyte 
and glucose values returned from the peri- 
cardial fluid the heart was reexamined, 
and again the area of perforation could not 
be demonstrated. The atrium had been 
opened widely and the sinoatrial node re- 
moved, so the anatomy was not intact. 





























Clinical Review 


_ Eleven previously reported cases of 
acute cardiac tamponade secondary to 
an intact central venous catheter, 
along with the present case, are listed 
¿ini the Table.*'" In 11 of the 12 cases, 
-the catheter was inserted by means 
-of a venous cutdown. Of these, all but 

two were long polyethylene catheters 
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: bleeding a catheter was placed in the supe- 


Summary of Case Reports : : 


Catheter Tip 
Location 


Thomas‘ 
1 Basilic vein 
2 Basilic vein: 
Adar’ 
3 Basilic veir: 
Kleine" 
4 Brachial vein 
Friedman’ 
5 


Right atrium 


Right atrium 


Brachial vein Right atrium 
Defaique”™ 
6 Subclavian vein 
Barton" 
7 Basilic vein 
8 Basilic vein 
Filts™* 
9 Brachial vein 
10 Brachial vein 
11 Cephalic vein 
Present 
Case‘ 
12 


Superior ven: 


Right atrium 
Right atrium 


Right atrium 


Right atrium 


Cephalic vein Right atrium 


inserted in the median basilic or bra- 
chial veins. In nine instances the 
catheter tip was documented to be in 
the right atrium after insertion, and 
in two instances in the right ven- 
tricle. The duration of catheterization 
prior to the onset of symptoms was 
variable, with the shortest period 20 
minutes, and the longest nine days. 
The symptoms of cardiac tamponade 
were abrupt in all 12 patients. In four 
of the 12 cases a not:ceable rise in 
central venous pressur2 preceded the 
abrupt onset of tamponade, and in 
three of the 12 the central line was 
described as not fluctuating well with 
respirations, The patients all devel- 
oped. sudden hypotension, some with 
distended neck veins and distant 
heart sounds, and all went on to car- 
diopulmonary arrest rapidly after the 
onset. of symptoms. The diagnosis 
was made in only five cases prior to 
death. Four patierts**"'"? were 
noted to have a perieardial effusion 
present while an attempt was made 
at intracardiac administration of epi- 
nephrine, and the fifth patient® had 
pericardiocentesis performed during 
resuscitation. Among the 12 cases 
there was a single survivor, an indi- 
vidual who underwent pericardio- 
centesis immediately following cardi- 
opulmonary arrest. The volume of 


Right atrium 


Right ventricle 


Right ventricle 


Volume 
Fluid in 
Pericar- 
dium, mi 


Duration 
of Cathe- 
terization 


Clinical 
Outcome 


250 
500 


Survived 

Died 

40 hr 
3 hr 200 Died 

9 days 600 Died 


a cava 20 min 500 


Died 
Died 


30 min 
2 days 


400 
1,000 


6hr 
5 days 
24hr 


Died 
Died 
Died 


30 


500 


6 days 535 Died 


fluid found in the pericardium, either 
at autopsy or during resuscitation, 


530 Died 1. 


Died Fo 





varied in volume from 200 ml to 1,000 


ml. In 11 patients the fluid was de- 


scribed as either clear or straw cob 
ored, and in one it was bloody. The 
anatomical findings included a supe- 
rior vena caval perforation’ in the 
one patient who had subelavian vein 
catheterization performed percutane- 
ously. Right ventricular perforation 
was demonstrated in two patients*? 


and right atrial perforation was dem- 


onstrated in five patients’°"” In 
the remaining four patients,“ in- 
cluding the present case, a site of per- 


foration could not be identified. Three 


cases had clinical analysis of the peri- 
cardial fluid found at autopsy, and in 


each case it closely matched the fluid 


infusing just prior to death. 


Comment 


In many clinical situations physi- . 


cians have come to rely heavily on: 


central venous catheterization. Fre- 


quency of complications have gener- 


ally been low, and usually not fatal. 


Pericardial tamponade is among the 
least frequently recognized complica- 
tions of this procedure, and in all but 
one of the 12 reported cases it has 
been fatal. Because hypotension and 
sudden death are frequent occur- 


Es 
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rences. in saves ill. p tients 
“not totally explainable), this compli- 
cation could be responsible for more 
_ deaths than has been appreciated. If 
a pericardiocentesis or autopsy is not 
performed in such a death, there 
would be no reason to suspect the 
diagnosis. 

The mechanism of the pericardial 
tamponade is perforation of the supe- 
rior vena cava, atrium, or ventricle 
within the pericardium by the central 
enous catheter tip. This presumably 
occurs when a rigid beveled catheter 
tip comes in contact with the beating 
wall of the heart and gravity infusion 




























quickly increases intrapericardial 
_ pressure to the point where venous 
return and therefore cardiac output 
_ drops to near zero. Data from: this 
review suggest that pericardial tam- 
- ponade is a complication that should 
be totally preventable. Even though 
the percutaneous route is used far 
more frequently than the peripheral 
route for central venous catheter 
placement, all but one of the cases in 
this report followed placement by 
nous cutdown. When. venous cut- 
ns are performed, a rigid polyeth- 
je catheter is generally used, and 
catheter tip is beveled to facil- 
te insertion into the vein. When 
percutaneous catheter insertion is 
performed, the catheter tip is not 
-peveled. Precise positioning of. the 
catheter tip is also important. In’ all 
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of fluid into the pericardium from — 
a height of approximately 100 em. . 
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this review, “the 
cathéter tip was documented radio- 
graphically or at autopsy to be in the 
right atrium or ventricle. A recent re- 
view” that documented the position 
of 300 central venous catheters dem- 
onstrated that in 13% the catheter tip 
was in the right atrium or ventricle. 
This is more likely to occur when a 
long catheter is inserted from a pe- 
ripheral site than when the shorter 


catheters, that in many instances are - 


not long enough to reach the heart 
chambers, are inserted percutane- 
ously. This information suggests that 
when central venous catheters are in- 
serted from a peripheral location the 
tip should not be beveled. In addition, 
a pliable silicone elastomer catheter 
impregnated with a radiopaque sub- 
stance should be used in place of the 
more rigid polyethylene. And finally, 
no matter what the route of insertion, 
the location of the catheter tip.should 
be confirmed radiographically, and re- 
positioned if necessary so that the tip 
is not in the atrium or ventricle. 

In several cases in this review 
an unexplained increase in central 
venous pressure, or malfunction of 
the central venous. line forewarned 
of the tamponade. These changes 
should, in general, result in close clin- 
ical reevaluation and, possibly, re- 
moval of the catheter. In any patient 
with the sudden onset of hypotension 
and an indwelling central venous line, 
whether just inserted or present for 
several days, the possibility of cardiac 
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tamponade must be considered. Thé 
prompt performance of pericardio- 
centesis for diagnostic and therapeu- 
tic reasons may be lifesaving. 
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‘Venobronchial Fistula 


A Rare Complication of Central Venous 


Catheterization for Parenteral Hyperalimentation 




















` Venobronchial fistula, a rare complication 
of long-term parenteral hyperalimentation is 
<<. described. The complication was success- 
“fully treated by partial withdrawal of the sili- 
te elastomer catheter into a fresh central 
us channel. Slowly progressive throm- 
sis and necrosis along the course of the 
icone elastomer catheter is suggested as 
e cause of the fistula. 


Nhe number of long-term central 
venous catheterizations has in- 
teased. markedly. in recent years 
with the need for access to a large 
central vein for the administration of 
ertonic solutions for total paren- 
ral feeding. Complications of long- 
| central venous catheters are 
ed but may be expected to be in- 
asingly uncommon as techniques 
catheter insertion and care are 
perfected.’ Sepsis has been the major 
problem; some observers have esti- 
: mated an 18% to 25% infection rate 
with prolonged subclavian venous 
` catheterization.” Others have suggested 
_ that the value of the technique is lim- 
ited because of a high risk of bacte- 
jal and fungal infections.’ Venous 

_ thrombosis is a second c mplication 





ability. however, sufficient collaterals 
üsu ally develop.’ Concomitant venous 
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thrombosis and- sepsis are a dan- 
gerous and potentially lethal combi- 
nation.’ These. complications. were 
thought to be decreased if long-term 
parenteral nutrition was routinely 
given through an external arterio- 
venous: shunt, but this method has 
similar problems. A recent complica- 
tion encountered is venobronchial 
fistulization. To our knowledge, this 
has not been previously reported as 
a complication of long-term central 
venous catheterization for parenteral 
alimentation. 


Report of a Case 


A 26-year-old woman underwent a sub- 
total colectomy for ulcerative colitis in 


Fig 1.—Right axillary venogram, showing 
right ‘subclavian occlusion with axillary 
drainage via right supreme intercostal into 
vena azygos major. 
























1968. Postoperatively, she was transferred 
to the Peter Bent Brigham Hospital with 
multiple intra-abdominal abscesses which 
resulted in several enterocutaneous. fis: 
tulas. She has subsequently undergone 
multiple operative procedures to reestab- ` 
lish intestinal continuity. Since May 1970 
she has received all her nutrition parenter- 
ally. Her line became dislodged in Novem- 
ber 1971, and a new line was inserte 
Venograms done before the insertion 
this line showed bilateral occlusion 
subclavian veins. Marked venous collat 
als were evident from the axillary v 
the azygos system (Fig 1). The new s 
elastomer catheter was inserted through a 

left-side neck vein into the azygos major — 
vein. Its position was checked, and th 
was a rapid venous blood flow at the cathe- 
ter tip shown by injection of a mixture of 


Fig 2.—Venogram via silicone elastomer 
line, indicating position in the azygos sys- 
tem, and rapid venous flow. 
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Fig 3.—X-ray film of the chest; right upper 
lobe pneumonia. 






Fig 4.—Venobronchogram. 


diatrizoate meglumine and diatrizoate so- 
dium (Renografin 60) (Fig 2). 
‘On the morning of Jan 21, 1972, two 
months later, the patient complained of 
bronchitis and excessive phlegm produc- 
ion. This progressed over the course of the 
ay. A Gram stain of the patient’s sputum 
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revealed no organism and only occasional 
polymorphonuclear cells. Shortness of 
breath developed, and the secretions be- 
came more bothersome; the patient re- 
mained afebrile. An x-ray film of the chest 
(Fig 3) showed an infiltrate in the right up- 
per lobe, and the diagnosis of pneumonia 
was entertained. On questioning, the pa- 
tient reported that her phlegm was some- 
what sweet tasting, and on testing it was 
4+ for glucose. At this point a venobron- 
chial communication was suspected. There 
had been no hemoptysis. The silicone 
elastomer venous catheter was injected 
with a mixture of diatrizoate meglumine 
and diatrizoate sodium, and a right. upper 
lobe bronchogram was obtained (Fig 4). A 
diagnosis of bronchovenous fistula was 
made. The patient’s symptoms subsided as 
the hyperalimentation was stopped. With 
the patient under local anesthesia and 
fluoroscopic control, the line was with- 
drawn 8 cm and injected with a mixture of 
diatrizoate meglumine and diatrizoate so- 
dium. This showed that the catheter tip 
was again in a central venous channel with 
a rapid venous blood flow past the tip. The 
presumption was that the cannula was now 
more centrally situated within the azygos 
vein. No hemoptysis was encountered. Af- 
ter a rapid 1-liter flush of cephalothin so- 
dium (Keflin) solution (2 gm/liter), the hy- 
peralimentation mixture was reinstituted. 
The patient has remained asymptomatic 
and has continued to receive her entire nu- 
trition through the same silicone elastomer 
catheter. She is now at home receiving her 
intravenous feedings through the same 
catheter. 


Comment 
Bronchial fistulas are not un- 
common; communications between 


bronchus and skin, biliary tree, liver, 
stomach, colon, esophagus, gallblad- 
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der, myoepicardium, lymphatic chan- 
nels, aortic and innominate arteries, 
duodenum, pancreas, epidural space, 
and renal tract have all been 
recorded. Venobronchial fistula, how- 
ever, is extremely rare, being first d 
scribed by Isamat’? in 1969 in relation 
to a Holter valve for decompression 
of hydrocephalus. The mechanism by 
which a venobronchial fistula was 
formed seems unclear. A stiff cathe- 
ter may erode through a vessel wall. 
This is not infrequently seen with the 
stiff Tefion or polyethylene catheters 
used for angiography. Cardiac perfo- 
ration! and mediastinal perforation’ 
have been reported. However, a soft 
silicone elastomer catheter was used 
in this patient. Perhaps a catheter tip 
may erode by progressive necrosis 
and sclerosis of vein. wall and sur- 
reunding tissue, as is seen with necro- 
sis of liver parenchymas from throm- 
bosis of hepatic veins.” This patient. 
had extensive thrombosis of both her 
subclavian veins. The silicone elasto- 
mer catheter was inserted into the az- 
ygos vein, and it may be that. this 
vein became more and more narrowed 
from progressive thrombosis or scle- 
rosis and hence slowed venous blood 
flow past the catheter tip over the 
course of two months. 

The presumed fibrosis probably ex- 
plains why there was no recognized 
intrapulmonary bleeding as the cath- 
eter was pulled back. 
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Transaortic Endarterectomy 


Treatment of Arteriosclerotic Lesions 


The most commonly employed procedures 
for the treatment of main renal artery ste- 
nosis are aortorenal bypass, with autoge- 
nous or synthetic material, and transrenal 
endarterectomy. 

Our recent experience with the technique 
of renal endarterectomy through a long- 
itudinal aortotomy has shown it to be an ac- 
ceptable alternative in the treatment of arte- 
riosclerotic lesions of the renal artery. The 
fact that renal arteriosclerotic stenosis is 
generally not an isolated lesion, but rather 
an extension of aortic arteriosclerosis, pro- 
duces advantages for this technique over by- 
pass grafting and over endarterectomy 
through a renal arteriotomy. 


variety of surgical techniques 

have been employed in the 
treatment of renovascular hyperten- 
sion in the past 20 years. Nephrec- 
tomy, bypass grafts of autogenous 
vein or artery, or of synthetic mate- 
rial, and splenorenal bypass have all 


been used. for renal artery stenosis of 


various cause. Renal endarterectomy 
has also been advocated for those 
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cases of stenosis secondary to arterio 
sclerosis. The technique of endar- 
terectomy generally proposed by 
urologists? and general surgeons’. 
employs partial occlusion of the aort 
around the origin of the renal arte 
and longitudinal arteriotomy of t 
involved renal artery, extending tl 
incision for a short distance beyo: 
the base of the renal artery into the ` 
aorta. Complete occlusion of the aor t 
by cross-clamping is used by these au- 
thors only in cases of bilateral renal 
artery lesions, in which ease a trans- 
verse aortotomy is performed. wi 
extension into each renal artery. 

Another technique of renal arte 
thromboendarterectomy employing 
routine aortic cross-clamping “anc 
longitudinal aortotomy has been d - 


the paucity of other published ri 
ports, it is performed infrequently, 
at all, in other centers. We wish to 
port our experience with this t 
nique in a small series of patient 
and to discuss what we feel are its ai 
vantages, from a technical stand- 
point, over other modes of treatmer 
of arteriosclerotic main renal arter 
lesions. 


Operative Technique 


Through a midline celiotomy, with the 
omentum and transverse colon pulled supe- 
riorly out of the wound, an incision is made 
























ig 1.—Exposure of aorta with cross-clamp- 
ng above superior mesenteric artery and 
above inferior mesenteric artery, show- 
ension of aortotomy.with scissors. in- 
ion is begun with a knife. Left renal vein 
retracted. 


e posterior parietal peritoneum at the 
eof the mesentery of the small bowel. 
This incision runs from the cecum to the 
igament of Treitz. The small bowel is then 
reflected to the right, and dissection car- 
_Yied down to the anterior surface of the in- 
frarenal aorta. Dissection is then carried 
cephalad along the aorta to the point of 
crossing by the left renal vein, which is 
freed from surrounding fibroadipose tis- 
sue. The periaortic dissection is continued 
cephalad to, and around, the superior mes- 
enteric artery. In the course of this, the 
‘terminal duodenum, pancreas, and inferior 

mesenteric vein are retracted anteriorly 
= and cephalad. Control of the aorta is then 
, gained above the superior mesenteric ar- 


TE 
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Fig 2.—Top, Aortotomy completed showing renal arterial ostia: Middle, Endarterectomy. P 
begun by circumferential incision through plaque. Bottom, Dissection of plaque from outer 
wall of artery, which is everted through its own ostium by medial traction on the plaque. 


tery and just above the inferior mesenteric 
artery by the passage of umbilical tapes 
around the aorta. Umbilical tapes are also 
used to control the renal and superior mes- 
enteric arteries. The lumbar arteries aris- 
ing from the exposed segment of aorta 
should be ligated or controlled at this time. 
Systemie heparinization is then accom- 
plished with the administration of between 
50 and 100mg of intravenously adminis- 
tered heparin. Next, the aorta is cross- 
clamped proximally and distally at the 
point of control by umbilical tapes. (An al- 
ternate method of proximal control has 
been described using intraluminal occlu- 
sion with a balloon catheter, and appar- 
ently obviating the need for extensive 


proximal dissection.) The aorta is then 
opened longitudinally from the distal vas- 
cular clamp to the superior mesenteric ar- 
tery (Fig 1). The renal arterial ostia can 
then be identified (Fig 2, top). The èn- 
darterectomy is then initiated by a circum- 
ferential incision around the ostium 
through the plaque (Fig 2, center), but 
exercising caution that the incision not be 
earried through the full thickness of the 
aortic wall. The circumference of. the inci- 
sion should. be somewhat larger than the 
outside diameter of the renal artery. Dis- 
section beneath the plaque is then carried 
out all around this incision, converging on 
the point where the plaque enters the renal 
artery. A Penfield no. 4 dissector or Can- 
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Fig 3.—Other modes of initiating. en- 
_ darterectomy. Top, Extension of incision 
around ostium to edge of aortotomy, fa- 


‘cilitating the selection of an endarterec- 

tomy plane of appropriate depth. Bot- 

tom, Removal of broad belt of aortic 

atheroma including extensions into re- 

nal arteries. This technique is most use- 
\ ful in-cases. with extensive generalized 
aortic arteriosclerosis. 
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non elevator is useful for this and subse- 
quent. dissection of the plaque. When this 
is done the plaque is grasped and steady 
medial traction applied to it, tending to 
evert the outer layers of the renal artery 
through its own ostium (Fig 2, bottom). 
While gently pulling thus on the plaque, 
the plane between the plaque and the outer 
wall of the renal artery is advanced down 
the renal artery. As one progresses dis- 
tally, the plaque thins and eventually a 
point is reached where no plaque remains. 
The intima can then be teased away from 


Fig 4.~Top, Preoperative angiogram showing bilateral arteriosclerotic stenosis of proxi... 
mal main renal artery. Bottom, Postoperative view showing widely patent renal arteries: 


the wall without leaving a distal flap of in- 
tima. 

Alternative modes of initiating the en- 
darterectomy exist. One technique, partic- 
ularly suitable to aortas with thick, con- 
fluent, friable atheromata is the removal 
of a broad belt of aortic atheroma includ- 
ing the projections into the renal arteries 
(Fig 3, bottom). Another technique that is 
of use in obviating the difficulty that may 
be encountered in finding the right plane 
for the endarterectomy is the performance 
of a horseshoe-shaped incision around the 
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renal artery ostium with the limbs of the 
<; horseshoe ending at the edge of the aortot- 
omy (Fig 3, top). 

Following the endarterectomy, the 
-aortotomy is closed with a running 4-0 silk 
-or mersilene suture, covering the aortot- 
“omy site with the posterior parietal peri- 
rieum and the base of the mesentery. 
Prior to closure of the aortotomy, it is im- 
rtant to check for aortic intimal flaps 
lownstream from the endarterectomy site. 
hould any exist, they may be fixed to the 
ic wall by transmural mattress sutures 

nthe outside of the aorta. 


Clinical Experience 


Dering a period of one year, eight cases 
_of arteriosclerotic renal artery stenosis of 
the ostium or proximal third of the artery 
have been treated by the above technique. 
A total of 12 arteries were treated (one pa- 
‘tient had three renal arteries); No kidney 
has been lost. Blood loss has generally been 
less than 1,000 ml. Renal ischemia time has 
| generally been between 20 and 25 minutes, 
«No technical failures have occurred as 
- proved by postoperative angiography in all 
patients not rendered completely normo- 
tensive (Fig 4). 

We have followed the recommendation 
of Wylie in doing bilateral endarterectomy 
whenever there is any significant ath- 
roma on the side opposite the significant 
«lesion. This practice is followed. because of 
“the belief that the potential complications 
of the contralateral endarterectomy. are 
more than balanced by the difficulty that 
one may encounter in attempting. oper- 
-ation. on the opposite side at a later date. 
In general, postoperative results with 
espect to cure of hypertension were at 
ast comparable to other published series, 
etailed discussion of these results and the 
arious predictive factors influencing 
‘them, however, are not the subject of this 
sport, and remarks will be restricted to 
he technical aspects of the operation. 


Comment 


We feel that the above technique 
ffers distinct advantages over each 


>. L Kaufman JJ: Surgery of the renal 
vessels, in Glenn JF, Boyce WH (eds): 

-Urologie Surgery. New York, Paul B Hoe- 

ber Inc, 1969, pp 680-681. 

oA Poutasse EF: Renovascular su ery, 

pote MF, Harrison JH (eds): 

ogy: Philadel hia, WB Saunders Co, 1970, 

VO 3, pp 2275-2279. 
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of the other procedures used in treat- 


ing arteriosclerotic lesions of the 
proximal renal artery. There are two 
main advantages in performing 
transaortic endarterectomy as op- 
posed to endarterectomy by renal ar- 
teriotomy. The first of these depends 
upon the fact that, in most cases, the 


plaque in the renal artery is not iso-. 


lated, but is an extension of a larger 
aortic plaque. It is the proximal end- 
point of the endarterectomy (ie, in 
the aorta) not the distal endpoint, 
where one is most likely to encounter 
difficulty in creating a clean. transi- 
tion between unoperated and endar- 
terectomized artery. A renal artery 
incision is poorly designed to cope 
with these facts. The exposure is. ex- 
cellent distally; proximally, where ex- 
posure is most needed, it is frequently 
difficult to see the plane of dissection 
and to work through the short. aortic 
extension of the incision. Trippel,* in 
one of the few allusions to transaortic 
renal endarterectomy in the litera- 
ture, states that it is a “blind” tech- 
nique, relative to transrenal endar- 
terectomy. For the reasons stated 
above, we feel that the contrary is 
true. 

The second advantage is that the 
incision does not extend into the re- 
nal artery. This artery, after endar- 
terectomy, is frequently exceedingly 
thin-walled. Even in the hands. of a 
skilled technician it is frequently dif- 
ficult to avoid narrowing of the arte- 
rial lumen or otherwise damaging the 
artery when closing the arteriotomy. 
A patch graft may be used to obviate 
possible narrowing, but this adds op- 
erative time and complexity to the 
procedure. 

Bypass procedures using any of the 
generally accepted autogenous or 
synthetic materials are simple, quick, 


References 


sa Madden JL: Atlas of Techniques in 
rgery. New York, Ap nai pga 
Ore ts Inc, 1964, vol 3, E 
4. Wylie EJ, Perloff cnet RJ; Au- 
togenous tissue revascularization technics 
in surgery for renovascular hypertension. 
ann urg 1710:416-428, 1968. 
5. Foster JH, Morgan CV, Threkel JB: 





those aortas without marked general- 
ized arteriosclerosis. However, as al- 
ready stated, the majority of patients 
with renal artery plaques have mod- 
erate to severe aortic arteriosclerosis, 
The ease and probable success of the 
procedure is considerably less when 
the proximal anastomosis must be 
made to a small opening on the side 
of an aorta involved with caleific 
plaques or grumous friable atheroma. 
This opening is further distorted by a 
partially occluding vascular clamp. In 
these circumstances, one would ex- 
pect to encounter lower short-term 


“and long-term patency rates than 


when the bypass originates on the 
normal ‘aorta usually encountered in 
nonatheromatous renal arterial dis- 
ease. 

Two disadvantages..of transaortic 
endarterectomy. exist. Cross-clamp- ` 
ing of the aorta is required, as op- 
posed to partial aortic occlusion in the 
other techniques. This should rarely 
be a problem, however, since the usual 
ischemia period is well. within the 
warm ischemia time limit for the kid- 
neys. Greater exposure of the aorta is 
also required (ie, to a point above the 
superior mesenteric artery), but the 
patient, careful dissection. required 
for this has been justified by the uni- 
form absence of technical failures en- 
countered with this technique in our 
series. 

In -our small. series. of patients, 
transaortic endarterectomy has been 
a safe and effective technique for 
dealing with arteriosclerotic lesions 
of the renal arteries. It would seem 
that this excellent procedure deserves 
more widespread use than it has had 
to date. 
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Dialysis, Extracorporeal see Hemodialysis 

Diaphragmatic Hernia 

postoperative bilious vomiting; treatment by 
repair of hiatus hernia [Turner], 685 (My) 

Diaphragmatic Hernia, Surgery 

postoperative diaphragmatic herniation follow- 
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chronic intravascular coagulation in metastatic 
prostate cancer [Samaha], 295 (Mr) 

Drainage 

ajuncts to the operative management of pene- 
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Duodenum, Transplantation 

clinical experience with pancreaticoduodenal 
transplantation [Connolly], 489 (Ap) 
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immediate interossei decompression following 
crush injury of the hand [Wolfort], 826 

Edema 

& surgical procedure for postmastectomy edema 
[Larson], 475 (Ap) 

Electromyography 

electromyography of anterior abdominal mus- 
cles {Rozin], 166 (Fe) 

Embolectomy see Pulmonary Embolism, Sur- 


gery 

Embolism, Fat 

respiratory and coagulation changes after un- 
complicated fractures [Wilson], 395 (Ap) 

Embolism, Fat, Complications 

cholesterol embolization to the cecum with bow- 
el infarction [Carnevale], 94 (Ja) 

Embolism, Prevention and Control 

clinical experience with vena cava filters [Ful 
lenj], 582 (Ap) 

Emergency Health Service 

Rapid City flood [Coolidge], 770 (Je) 

Empyema, Surgery 

surgical therapy of empyema in children [Cat- 
taneo], 564 (Ap) 

Emulsions 

total intravenous nutrition [Yeo], 792 (Je) 

Endarterectomy 

endarterectomy of the external carotid artery; 
its importance in the surgical management 
of extracranial cerebrovascular occlusive 
disease [Connolly], 799 (Je) 

extended endarterectomy of the profunda fe- 
moris artery [Kiely], 605 (Ap) 

transaortic endarterectomy treatment of ar- 
teriosclerotic lesions of the renal arteries 
{Sullivan], 878 (Je) 

Endoscopy 

diagnostic colonscopy and colonoscopie polypec- 
tomy [Berci], 818 (Je) 










































Endoscopy Continued 

gastrointestinal polypectomy via the fiberendo- 
scope [Gaisford], 458. (Ap) * 

intraoperative fiberoptic colonoscopy [Richter], 
228 (Fe) 

Endoscopy, Diagnostic Use 

gastroduodenal endoscopy; management of acute 
upper gastrointestinal hemorrhage [Allen], 
450 (Ap) 

Enteritis, Regional i 

adult tropical intussusception in Haiti [Greco], 
689 (My). 

Enzymes 

effect of pancreatic enzymes on protrading ile- 
ostomy stomas [Bessa], 718 (My) 

Escherichia Coli Infections : 

cystic dilation of intrahepatic bile ducts [Zer] 
225 (Fe) 

Esophageal Reflux 

bilious vomiting [Brooks], 627 (My) : 

surgical treatment of reflux gastrtis and esoph- 
agitis [Coppinger], 463 (Ap) 

Esophageal Reflux see also Vagotomy 

Esophageal Reflux, Surgery 

nissen fundoplication and esophagitis secondat? 
to gastroesophageal reflux [Battle], 588. ( 

Esophagitis 

nissen fundoplication and esophagitis sec 
ary to gastroesophageal reflux [Battle] 
(Ap) 

Esophagus, Surgery 

‘inkwell” and nissen valvoplasty followin: 
esophagogastrostomy in dogs [Dew], 594 (A 

Estradiot 

predictability of response to endocrine ablatio 
in advanced breast carcinoma [Leung], S} 





neurologice complications following lymphangi 
ography [Jay], 863 (Je) 

Extracellular Space ; 

the extracellular fluid system; a mathematic 
model of tracer distribution [Finseth],: 
(Ja) 

Extracorporeal Dialysis see Hemodialysis 

Extremities, Injuries 

respiratory and coagulation changes after wn 

complicated fractures [Wilson], 395 (Ap). 

Extremities, Neoplasms 

recurrent melanoma of an extremity treat 
by major amputation [Turnbull], 496 (Ap) 


F 


Fabry’s Disease see Angiokeratona Corpori 
Diffusum 

Family 

disease is a family affair [Goldwyn], 610 (Ap) 

Feeding Behavior i 

gastrin concentration in gastrice mucosa. [Ev-" 
ans], 717 (My) 

Feeding Patterns see Feeding Behavior 

Feeding Threshold see Feeding Behavior 

Femoral Artery 

extended endarterectomy of the profunda fe- 
moris artery [Kiely], 605 (Ap) 

the tissue tube as a vaseular prosthesis [Kott] 
206 (Fe) 

Femorai Artery, Surgery 

cloth femoral-popliteal bypass grafts in 29 di 
abetic patients [Harmon], 282 (Mr) 

Femoral Artery, Transplantation 

femoral-sxillary artery bypass for arm ische 
mia [Moseley], 347 (Mr) 

Femoral Vein 

compression of the deep venous system of the 
lower leg during inactive recumbency [Sigel] 
38 (Fa) 

Fetoglobulin; Fetoprotein see Alpha Globulin 

Fever 

unusual gallstone disease [Manny], 644 (My) 

Fibrinogen, Blood 

respiratory and coagulation changes after un 
complicated fractures [Wilson], 395 (Ap) 

Fibrinolysis 

ultrapore hemofiltration [Gervin], 338 (Mr) 

Filters 

clinical experience with vena cava fitters [Ful 
len], 582 (Ap) 
itration 

prevention of post-traumatic pulmonary insuf= 
ficiency; fine screen filtration of blood (Reull,. 
886 (Ap) : 
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: Filtration—Continued 
< vena cava nmbrella filter insertion during pul- 
: monary embolectomy [Huse], 787 (My) 
: Finger Injuries 
“avulsion of the profundsu tendon insertion in 
= football players [Wenger], 145 (Fe) 

: Fingers, Microbiology 

iodine inactivating agent in surgical serub 

& testing [Gross], 175 (Fe) 

“Flaval Ligament see Ligaments, Articular 
Floods see Disasters 
Follow-Up Studies 

<a 25-year experience with icokctaeastvcetinn 

“H [Herrington], 469 (Ap) 
‘hypertrophied ligamentum flavum [Beamer], 
289 (Mr) 
‘ootball see Athletic Injuries 
rearm, Blood Supply 
nthrombotic: arterial occlusion; complication 
following brachial artery catheterization with 
arteriographic diagnosis and surgical treat- 
ment [Sharzer], 344 (Mr) 
‘ractures 
‘perimental fracture healing [Laros], 764 (Je) 
ental studies on fracture healing; ITI. 
elerated fracture healing through soluble 
heterologous collagen [Benfer], 838 (Je) 
tory and coagulation changes after un- 
mplicated fractures [Wilson], 395. (Ap) 
tures see also Callus 





















































usual gallstone disease [Manny], 644 (My) 

_ Gallbladder, Microbiology 

allbladder bacteriology, histology, and gall- 
stones: [Kukunaga), 169 (Fe) 

Gallbladder see also Cholecystography 
jalistones see Cholelithiasis 

amma Globulin Deficiency see Agamma- 
giobulinemia 


Gas Gangrene 
retroperitoneal rupture of duodenum with com- 


5-year experience with vagotomy-antrecto- 
my [Herrington], 469 (Ap) 

lous vomiting [Brooks], 627 (My) 

operative bilious vomiting [Turner], 685 
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Yoperitoneal rupture of duodenum with com- 
plicating gas gangrene [Yeo], 856 (Je) 
pper intestinal microflora] control [Broido], 
‘90 (Ja) 

Gastric Antrum see Pyloric Antrum 


Hgation [Silen], 239 (Fe) 


{Silen], 115 (Ja) 
reply to Silen's letter: 
liver damage” (corres.) 
(Fe) 

Gastric Mucosa 
gastrin concentration in gastric mucosa; ef- 
fect. of food and antrectomy [Evans], 717 


“pancreatectomy and 
[Dragstedt], 239 





gical treatment of reflux gastritis and 

esophagitis [Coppinger], 463 (Ap) 

Gastroenterostomy 

gastric surgery for relief of morbid obesity 

[Printen], 428 (Ap) 

Gastroenterostomy see also Pyiorus, Surgery 

Gastrointestinal Motility 

neostigmine-induced hyperperistalsis [Yellin], 
179 (Je) 

nonmucosal serotonin in motility of the small 

bowel [Abe], 188 (Fe) 
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Gastrostomy eae À 

“mkwell’ and n n valvoplasty following 
esophagogastrostomy in dogs [Dew], 594 (Ap) 

Genetics 

and colon cancer [Lynch], 699 (My) 

Genetics, Human 

congenital absence of skin (aplasia cutis con- 
genita} [Croce], 732 (My) 

Glucose 

total intravenous nutrition; experience with fat 
emulsions and hypertonic glucose [Yeo], 792 
{Je} 

Glucose, Blood see Blood Sugar 

Grafts see Transplantation 

Gram Negative Bacteria see also Escherichia 
Coli Infections 

gram-negative pneumonias in surgical patients 
[Schlenker], 267 (Mr) 


H 


Hamartoma 

renal angiomyolipoma [Hendricks], 728 (My) 

Hand, Injuries 

aneurysms of the hand [Kleinert], 554 (Ap) 

Hand Injuries, Occurrence 

immediate interossei decompression following 
crush injury of the hand [Wolfort], 826 (Je) 

Health Facility Planning 

certification of need [Dorsey], 765 (Je) 

Health Facility Size 

certification of need laws [Dorsey], 765 (Je) 

Health Maintenance Organization 

some perspectives concerning federal health 
legislation [Caper], 761 (Je) 

Heart Catheterization 

cardiac tamponade [Bone], 868 (Je) 

nonthrombotie arterial occlusion; complication 
following brachial artery catheterization with 
arteriographic diagnosis and surgical treat- 
ment [Sharzer], 344 (Mr) 

Heart Defects, Congenital 

eontrolling the growth of aortopulmonary an- 
astomoses in piglets [Trusler], 72 (Ja) 

Heart Vaives see also Mitral Valve; Tricuspid 
Valve Heat 

immunological competence of heat-treated ex- 
tracts of tumor or lymph nodes, 322 (Mr) 

Hemangioma, in Infants 

surgical treatment of hepatic hemangioma in 
the newborn [Matolo], 725 (My) 

Hematoma 

ruptured intrahepatic aneurysm [Erskine], 219 
(Fe) 

Hemodialysis 

myopathic-nephrotic-metabolic syndrome and 
massive acute arterial occlusions [Haimo- 
vici], 628 (My) 

Hemodynamics 

physiologic patterns in surviving and nonsur- 
viving shock patients [Shoemaker], 630 (My) 

Hemofiltration see Ultrafiltration 

Hemoglobin 

physiologic patterns in surviving and nonsur- 
viving shock patients [Shoemaker], 630 (My) 

Hemorrhage, Gastrointestinal 

gastroduodenal endoscopy: 
acute upper gastrointestinal 
[Allen], 450 (Ap) 

selective angiography as a diagnostic aid in 
acute massive gastrointestinal bleeding [Abu- 
dalu], 17 (Ja) 

Hepatic Artery 

ruptured intrahepatic aneurysm [Erskine], 219 
(Fe) 

Hepatitis 

the liver scan in metastatic disease [Rosenthal], 
656 (My) 

Hepatoma, Blood 

serum alpha-fetoprotein and resection of pri- 
mary hepatic cancer [Sugahara], 63 (Ja) 


management of 
hemorrhage 


- Hepatomegaly 


unusual gallstone disease [Manny], 644 (My) 

Hernia 

bilious vomiting [Brooks], 627 (My) 

Hernia, Muscular 

anterior tibial compartment syndrome follow- 
ing muscle hernia repair [Wolfort], 97 (Ja) 

Hiatal Hernia see Diaphragmatic Hernia 

Hip Surgery 

dextran 40 and thromboembolism in total hip 
replacement surgery [Roehermel]], 185 (Fe) 





Hodeiia's Disease ; 

technique and zerala of staging laparotomy in 
childhood [Hays], 50T (Ap) 

Homeostasis 

altered renal homeostasis with acute sepsis [Lu~- 
cas], 444 (Ap) 

Hospital Bed Capacity see Health Facility Size 

Hospital Emergency Service 


Rapid City flood [Coolidge], 770 (Je) of 


Hospitals see also Community Health Ser- 
vice and Facilities Act 1961 

Hospitals, Standard 

American surgery’s 
{[Schlicke], 879 (Ap) 

Hydrochloric Acid, Gastric see Gastric Juice 

Hydrocortisone, Therapeutic Use. 

toxic dilatation of the colon [Adams], 678 (My) 

Hyperglycemia 

septicemia in renal transplant recipients [An- 
derson], 692 (My) 

Hypernatremia 

hypernatremia state in hypermetabolic burns 
patients [Warden], 420 (Ap) 

prevention of postoperative ketosis in the dia- 
betic; use of high-caloric intravenous solu- 
tion [Lazarus], 858 (Je) 

Hypertension, Pulmonary 

lung allotransplantation in dogs with pulmo- 
nary hypertension [Fonkalsrud], 785 (Je) 

Hypertension, Renal 

fibromuscular disease of the segmental renal 
arteries [Lamis]; 109 (Ja) 

surgical correction of renovascular hyperten- 
sion following renal’ allotransplantation 
[Margules}, 13 (Ja). 

Hypertonic Solution 

total intravenous. nutrition [Yeo], 792 (Je) 

Hypogammaglobulinemia see Agammaglobu- 
linemia 

Hypoparathyroidism, In Infancy: 

prolonged neonatal parathyroid suppression: a 
sequel to asymptomatic maternal hyperpara- 
thyroidism [Better], 722. (My) 

Hypotension 

peritoneal dialysis for acute renal failure after 
major abdominal surgery [Tzamaloukas], 639 
(My) 


noblest experiment 


physiologic patterns in surviving and. nonsur- ` 


viving shock patients [Shoemaker], 630. (My) 

Hypothermia, Induced 

preservation: of canine kidneys with hypo- 
thermic nonpulsatile perfusion [Grundmann], 
301 (Mr) 

Hypothermia, Therapy 

accidental profound hypothermia; successful re- 
sucitation by core rewarming and assisted 
circulation [Truscott], 216 (Fe) 


Icterus see Jaundice 

Heitis, Regional see Enteritis, Regional 

ileitis, Terminal see Enteritis, Regional 

Neocolitis see Enteritis, Regional 

ileostomy 

effect of pancreatic enzymes on protruding 
ileostomy stomas [Bessa], 713. (My) 

toxic dilatation of the colon [Adams], 678 (My) 

lleum, Surgery 

surgical treatment of morbid obesity [Payne], 
482 {Ap} ; 

Immunity, Cellular 

leukocytic response as & moniter of. immuno- 
Sosteni in burn paesa {MeCabe], 155 
(Fe) ; 

Immunization 

Rapid City flood [Coolidge], 170 (Je) 

Immunosuppression : i 

immunosuppression in arterial and venous allo- 
grafts [Carpenter], 75 (Ja) 

photofiberoptie bronschoseopic findings during 
lung. transplant rejection [Shimada], 774 (Je) 

imuran see Azathioprine 

Inderal see Propranolal, Therapeutic Use 

Infants, Diseases 

postoperative intussusception [Cox], 263 (Mr) 

Infant, Newborn 

congenital absence of skin (aplasia cutis con- 
genita) [Croce], 732 (My} 

prolonged neonatal parathyroid suppression; a 


sequel to asymptomatic maternal hyperpara- » 


thyroidism [Better], 722 (My) 
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Infants, Newborn, Diseases 

cholestasis associated with long-term parenteral 
hyperalimentation [Touloukian], 58 (Ja) 

congenital pyloric atresia in siblings [Tan], 100 


rgical treatment of hepatic hemangioma in 
the newborn [Matolo], 725 (My) 

infarction 

cholesterol embolization to the cecum with bowel 
infarction [Carnevale], 94 (Ja) 

Infarction see also Myocardial Infarct 

Infarction Pulmonary see Pulmonary Embo- 
lism 

injuries see Wounds and Injuries 

Innominate Artery 

aubelavian revascularization by means of a sub- 
éutanecous axillary-axillary graft [Mozersky], 
20 (Ja) 


< innominate Artery, Injuries 


` gome perspectives 


management of major vascular injuries in the 
base of the neck [Flint], 407 (Ap) 

innovations 

forgotten firsts [Warren], 138 (Fe) 

Insulin i 

prevention of postoperative ketosis in the dia- 
‘peti: use of high-calorie intravenous olu- 

_ tions [Lazarus], 858 (Je) 

Insurance, Health 

concerning federal health 
legislation [Caper], 761 (Je) 

Intermittent Claudication 

new techniques in objective arterial evaluation 
tYaol, 600 (Ap) 


"internship and Residency 


academic surgery program, P.C.; one solution 
to the problem of providing a suitable resi- 
dent service [Winkler], 550 (Ap) 

intervertebral Disk Displacement, Surgery 
hypertrophied ligamentum flavum [Beamer], 

289. (Mr) 

intestinal Absorption 


` intestinal muscular layer ablation in. short- 


bowel eyndrome [Hidalgo], 188 (Fe) 
intestinal Motility see Gastrointestinal Motility 
inai Obstruction see also Intussus- 


ee ation 
Intestinal Polyps, Surgery 


gastrointestinal polypectomy via the fiberendo- 
|. seppe [Gaisford], 458 (Ap) 

Intestine, Smalt 

‘postoperative intussusception [Cox], 263 (Mr) 


- intestine, Smail-see also Jejunum 
-tatestine, Small, Surgery 








itomycin and the healing of intestinal anas- 


°° tomosis [Wisnitzer], 814 (Mr) 


Intestines, Microbiology 

upper intestinal microfloral control [Broido}, 
90 (Ta) 

Intestines, Surgery 

intestinal. muscular layer ablation in short- 
bowel syndrome [Hidalgo], 188 (Fe) 

Intocostrin see Curare 

Intravenous Feeding see Parenteral Feeding 

Intubation, intratracheal, Adverse Effects 


oo Yapid tracheal injury by cuffed airways and 














healing. with loss of ciliated epithelium [{Pae- 
gie}], 31 (Ja) 
Intussusception 
adult tropical intussusception in Haiti [Greco], 
GES (My) : 
postoperative intussusception {Cox}, 263 (Mr) 
postoperative intussusception {Fonkalsrad],. 261 


(Mr) n ee 

lodine Inactivating Agents see Thiosulfates 

Ischemia : 

anterior tibial compartment syndrome. follow- 
ing muscle hernia repair [Wolfort], 97 (Ja) 

ischemic colitis [Kaminski], 558. (Ap) 

Isolation Perfusion 

regional perfusion with antibiotics for chronic 
bone infections [Jones], 142 (Fe) 
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Jaundice 

aetta one and jaundice [Corlette], 829 
Sade 

ehelecystitis in childhood and . adolescence 
[Sears], 651 (My) 

umusual gallstone disease [Manny], 644 (My) 


= Jaundice, Obstructive 


cholestasis associated with long-term parenteral 
hyperalimentation [Touloukian], 58 (Ja) 
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Jejunum i 

nonmucosal serotonin in motility of the smali 
bowel [Abe], 183 (Fe) 

Jejunum, Surgery 

pylorojejunostomy as an alternative to pyloro- 
plasty [Pecora], 83 (Ja) 

surgical treatment of morbid obesity [Payne], 


432 (Ap) 
Joint Commission on Accreditation of Hos- 
pitais 
American surgery’s noblest experiment 
[Schlicke], 379 {Ap} 
K 


Ketosis, Diabetic see Acidosis Diabetic 

Kidney see also Nephrectomy 

Kidney Failure, Acute 

dextran 40 in the treatment of peripheral vas- 
cular diseases [Thomas], 188 (Fe) 

peritoneal dialysis for acute renal failure after 
major abdominal surgery {Tzamaloukas], 639 


(My) 

Kidney Neoplasms 

renal angiomyolipoma {Hendricks}, 728 (My) 

Kidney, Physiopathology 

altered renal homeostasis with acute sepsis 
{Lucas}, 444 (Ap) 

Kidney, Transplantation 

antithymocyte globulin in renal transplant re- 
cipients [Turcotte], 484 (Ap) 

a kidney transplant patient with Fabry’s dis- 
ease [Suros], 281. (Fe) 

preservation of canine kidneys with hypo- 
thermic nonpulsatile perfusion [Grundmann], 
801 (Mr) 

septicemia in renal transplant recipients [An- 
derson], 692. (My) 

surgical correction of renovascular hyperten- 
sion following renal allotransplantation [Mar- 
gules], 13 (Ja) 

ureteroneocystostomy in kidney transplant with 
ureteral duplication [Barry], 345 (Mr) 

Klebsiella Infections 

unusual gallstone disease [Manny], 644 (My) 


L 


Laparotomy 

crossbow arrow injury of the abdomen [Saw], 
721 (My) 

diagnostic colonoscopy and colonoscopie poly- 
pectomy [Berci], 818 (Je) 

Hodgkin disease; technique and results of stag- 
ing laparotomy in childhood [Hays], 507 (Ap) 

Leg, Blood Supply 

chronic venous insufficiency of the lower ex- 
tremity [Thurston], 587 (Ap) 

compression of the deep venous system of the 
lower leg during inactive recumbency [Sigel], 
88 (Ja) 

dextran 40 in the treatment of peripheral vas- 
cular disease [Thomas], 138 (Fe) 

limitations of impedance phlebography for di- 
agnosis of venous thrombosis [Steer], 44 (Ja) 

postthrombotie venous obstruction in the lower 
limb [Ludbrook], 11 (Ja) 

Leg Diseases 

regional perfusion with antibiotics for chronic 
bone infections [Jones], 142 (Fe) 

Legislation, Medical 

some perspectives concerning federal health 
legislation [Caper], 761 (Je) 

Leukocyte Count 

leukocytic response as a monitor of immuno- 
oer in burn patients [McCabe], 155 
(Fe} 

Leukopenia 

septicemia in renal transplant recipients {An- 
derson}], 692 (My) 


Ligaments, Articular 

hypertrophied ligamentum flavum [Beamer], 
289 (Mr) 

Liver 

crossbow arrow injury of the abdomen [Saw], 
121 (My) 


rae intrahepatic aneurysm [Erskine], 219 

{Fe 

the liver scan in metastatic disease [Rosenthal], 
656 (My) 

unusual gallstone disease [Manny], 644 (My) 

Liver, Injuries — 

adjuncts to the operative management of pene- 
trating liver injuries [Pickleman], 402 (Ap) 





surgical treatment of hepatic hemangioma in: 
the newborn [Matolo], 725 (My) 5 

Lumbar Vertebral 

hypertrophied ligamentum flavum 
289 (Mr) 

Lung 

lung allotransplantation in dogs with pale, 
monary hypertension [Fonkalsrud], 785 (Fe) 

Lung, Blood Supply k 

lung allografts in calves [Strandberg], 196 (Fe) 

Lung Neoplasms 

neurologie complications following lymphangi- 
ography [Jay], 863 (Je) 

Lung, Surgery 

photofiberoptic bronchoscopic findings di 
lung transplant rejections [Shimada], 
(Je) 

Lung, Transpiantation 

lung allografts in calves {Strandberg}, 196 

Lymph Nodes ote 

immunological competence of heat-treated ex 
tracts of tumor or lymph nodes [Castillo] 
322 (Mr) 

Lymphangiography 

neurologic complication..following lymp 
ography; possible mechanisms and a 
blindness [Jay], 863 (Je) 

Lymphatic System ` : 

lymphatics of the atrioventricular valves | 
ham], 210 (Fe) 

Lymphedema 

a surgical procedure for postmastectomy eder 
[Larson], 475 (Ap) 5 

Lymphocyte Depletion ; 

leukocytic response as a monitor of immuno 
depression in burn patients {McCabe}, 15) 

































[Beamer], 


(Fe) 
Lymphograephy 
{Kinmonth], 764 (Je) 


Magnesium Deficiency : 
prolonged neonatal parathyroid suppressil 
[Better], 722 (My) us 
Mastectomy, Complications l 
a surgical procedure for postmastectomy.. 
[Larson], 475 (Ap) 
Medical Care Ptans see State Medicine 
Megacolon, Toxic see Colitis, Ulcerative 
Melanoma : 
mumps virus and BCG vaccine in meta 
melanoma [Minton], 503 (Ap) ae 
recurrent melanoma of an extremity trea 
major amputation [Turnbull], 496 (Ap). 
surgical treatment of stage I melanoma ( 
res.) [Conrad], 740 (My) mates 
ten-year survival with multiple metastatic: 
lignant melanoma [Huffman], 234 (Fe). 
Melanoma, Surgery 
surgical treatment of stage 
lon}, 738 (My) 
Membranes i 
congenital absence of skin [Aplasia cutis: con- 
genita) [Croce], 782 (My) : 
Mesenteric Vascular Occlusion 
ischemic colitis [Kaminski], 558 (Ap) 
nonmucosal serotonin in motility of the 
bowel [Abe], 183 (Fe) i 
Metastasis see Neoplasm Metastasis 
Methicillin 
osteomyelitis of the clavicle following subelavi 
vein catheterization [Manny], 342 (Mr) 
Methylprednisotone, Therapeutic Use f 
photofiberoptic bronchoscopic findings 
lung transplant rejection [Shimada], 77 
Microcirculation ee 
threshold burning effects on distant microcireu: 
lation [Jelenko], 317 (Mr) 
Micropore Filters see Filtration 


1 melanoma: 


Mitral Vaive 

lymphatics of the atrioventricular valves [Bra 
ham], 210 (Fe) 

Models, Theoretical 

the extracellular fluid system: a mathematica 
model of tracer distribution [Finseth], 68 
(Se) 
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Monitoring Systems pee eer 
‘pulmonary artery pressure monitoring in acute 
burn management [German], 788 (Je) 
Mumps Waccine 
mumps virus and BCG vaccine in metastatic 
melanoma [Minton], 508 (Ap) 
Muscarinic Agents see Parasympathomimetics 
Muscles 
immediate interossei decompression following 
ib crush injury of the hand (Wolfort], 826 (Je) 
Muscles, Physiopathology 
electromyography of anterior abdominal muscles 
=: fRozin], 160 (Fe) ° 
Myocardial Infarct 
sinusoidal myocardial 
701 (My) 
Myoglobinuria 
myopathic-nephrotic-metabolie. syndrome and 
massive acute arterial occlusions {Haimovici], 
628. (My) ~ 


perfusion [Halverson], 


ationai Health Programs see State Medicine 

ck, Injuries 

agement of major vascular injuries in the 
of the neck [Flint], 407 (Ap) 

sis 

topathologic changes in the allografted ca- 
ni pancreas [Acosta], 844 (Je) 
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eiss], 735 (My) 

leighborhood Health Centers see Community 

alth Service and Facilities Act 1961 

lasm Metastasis 

onic intravascular coagulation in metastatic 

rostate cancer [Samaha}, 295 (Mr) 

lymphography {Kinmonth], 764 (Je) 

mumps virus and BCG vaccine in metastatic 
elanoma [Minton], 503 (Ap) 

imary and metastatic medullary thyroid car- 

cinoma [Aliapoulios}], 105 (Ja) 

m-year survival with multiple metastatic ma- 

lignant melanoma [Huffman], 234 (Fe) 

e liver scan in metastatic disease [Rosenthal], 
56 (My) 

leoplasm Recurrence, Local 

irrent melanoma of an extremity treated by 

lajor amputation [Turnbull], 496 (Ap) 

leoplasms 

py pold adenomas of Brunner glands [Chato}, 
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ical treatment of stage I melanoma [Del- 
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estigmine, Therapeutic Use 
optigmine-induced hyperperistalsis 
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Omphalitis see Umbilicus 

bital Neoplasms, Surgery 

bital reconstruction after radical resection 
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Osmolar Concentration 

infusion of cell-free fluids into rabbits in Bem- 
orrhagic shock [Malinin], 86 (Ja) 

the cardiovascular response of the acidotic tew- 
born to sodium bicarbonate [Rowe], 327 (Mr) 

Osteomyelitis 

osteomyelitis of the clavicle following subclavian 
vein catheterization [Manny], 342 (Mr) 

regional perfusion with antibiotics for chronic 
bone infections [Jones], 142 (Fe) 

Oxygen 

physiologic patterns in surviving and nonsur- 
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altered renal homeostasis with acute sepsis 
[Lucas], 444 (Ap) 

electromyography of anterior abdominal muscles 
[Rozin], 160 (Fe) 

peritoneal dialysis for acute renal failure after 
major abdominal surgery [Tzamaloukas], 639 
(My) 


364 (Mr) 


[Yellin], 





Persantin see Dipyridamole, Therapeutic Use 

Personality : ne 

cervical spine fusions—psychological and social 
considerations [White], 150 (Fe) 

Phagocytosis 

leukocytic response as a monitor.of immuno- , 


(Fe) 

Phlebography 

limitations of impedance. phlebography for di- 
agnosis of venous thrombosis [Steer], 44 
(Ja) 

positional factors in venous impedance plethys- 
mography [Deuvaert], 58 (Ja) 

Planning, 
Planning 

Plasma Substitutes 

infusion of cell-free fluids into rabbits in hem- 
orrhagic shock [Malinin], 86 (Ja) 

Platelet Adhesiveness 

prevention of thromboembolism [Evarts], 184 
(Fe) 

Plethysmography | ; 

noninvasive detection and evaluation of carotid 
occlusive disease [Kartchner], 528 (Ap) 

Plethysmography, Impedance 

bilateral impedance rheography in deep venous 
thrombosis [Gazzaniga], 835 (Je) 

positional factors in venous impedance plethys- 
mography [Deuvaert], 53 (Ja) 

Pleural Diseases 

surgical therapy of empyema in children [Cat- 
taneo}, 564 (Ap) 

Pluronic see Poloxalene 

Pneumonia ; 

gram-negative pneumonias in surgical patients; 
complication of antibiotic. treatment {Schlen- 
ker], 267 (Mr) : ` ar 

misdiagnosis of pneumonia in patients needing. 
mechanical respiration [Bryant], 286 (Mr) 

Pneumonia, Aspiration ie 

clinical outcome following 
tion [Cameron], 49 (Ja) 

Poloxatene 

a nonionic surfactant 
[Glover], 807 (Mr) 

Poloxamer see Poloxalene 

Polycillin see Ampucillin, Therapeutic. Use 

Polyethylene Terephthalate : 

changes in tensile strength and knot security 
of surgical sutures in vivo [Bermann], 707 
(My) 

Polyglycolic Acid 

changes in tensile strength and knot security 
of surgical sutures in vivo [Herrmann], 707 
(My) 

Polymers see also Poloxalene 

Polyps 

diagnostic colonoscopy and colonseopic poly- 
pectomy [Berci], 818 (Je) 

polypoid adenomas of Brunner glands [Chato], 
667 (My) 

Polyps, Surgery : 

gastrointestinal polypectomy via the fiberendo- 
scope [Gaisford], 458 (Ap) : 

Popliteal Artery, Surgery 

cloth femoral-popliteal bypass grafts in 29 dia- 
betie patients [Harmon], 282 (Mr) 

Postgastrectomy Syndromes 

surgical treatment of reflux gastritis and eso- 
phagitis [Coppinger], 463 {Ap} 

Postoperative Complications ‘ 

abdominal wound dehiscence [Keil], 578 (Ap) 

gram-negative pneumonias in surgical patients 
[Schlenker]; 267 (Mr) EEEE 

postoperative intussusception: [Cox], 263 (Mr) 

postoperative intussusception {Ponkalsrud], 261 
(Mr) eee 

Postoperative Complications see also Dia- 
Phragmatic Hernia, Traumatic. 

Postoperative. Complications see also Throm- 
boembolism, Prevention and Control! 

Posture ‘ 

compression of the deep venous system of the 
lower leg during inactive recumbency [Sie- 
gel], 88 (Ja) 

positional factors in venous impedance plethys- 
mography [Deuvaert], 53 (Ja) 

Prednisone 

immunosuppression in arterial and venous allo- 
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INDICATIONS. MINOCIN minocycline HCI is indicated in infections caused 
by the followin isms: 
fever, typhus fever and the typhus 
s. 
(PPLO, Eaton agent). 















Hemophilu 

Pasteurella pestis and 
Pasteurella tularensis, 

artonella bacilliformis, 

acteroides species, 

ecause many strains of the following groups of microorganisms have 
shown to be resistant to tetracyclines, culture and Susceptibility test- 

è recommended. 

NOCIN is indicated for treatment of infections caused by the following 
Tam-negative microorganisms, when bacteriologic testing indicates appro- 
te Susceptibility to the drug: 

Escherichia coli, 
Enterobacter aerogenes (formerly 
ni A@robacter aerogenes), 


Vibrio comma and 
Vibrio fetus, 

Brucella species {in conjunction 
with streptomycin). 


Haemophilus influenzae 
(respiratory infections), 

Klebsiella species (respiratory 
and urinary infections). 

Herellea species, 

ted for treatment of infections caused by the following 
nisms when bacteriologic testing indicates appro- 






piratory infections due to Group 
is the usual drug of choice, in- 


ections. Tetracyclines 
type of staphylococcal 


ed, tetracyclines are alternative drugs in 


Bacillus anthracis, 

Fusobacterium fusiforme 
(Vincent's infection}, 

Actinomyces species, 







Ss agent is not always eliminated, as judged by immunofluorescence. 
Inclusion conjunctivitis pay be treated with oral tetracyclines or with a 
combination of oral and topica 


CONTRAINDICATIONS. This drug is contraindicated in Persons who have 
shown hypersensitivity to any of the tetracyclines. 
© WARNINGS. in the presence of renal dysfunction, particularly in pregnancy, 
intravenous tetracycline therapy in daily doses exceeding 2 grams has been 
+ associated ‘with deaths through liver failure. 

When the need for intensive treatment outweighs its potential dangers 
(hostly during Pregnancy or in individuals with known or suspected renal or 
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usual r parenteral doses may lead 


usual oF: 
of the drug and possible liver toxicity. 


Hf of pregnancy, 
ars) May cause permanent discolora. 










i , higher serum levels of tetra- 
cycline may leac to azotemia, hyperphosphatemia, and acidosis. 


discontinued. 


Tetracyclines are present in the milk of lactating women who are taking 
a drug in this class. 


therapy should be instituted, 

In venereal diseases when coexistent syphilis is suspected, darkfield ex- 
amination should be done before treatment is started and the blood serology 
repeated monthly for at feast 4 months. 

Because tetracyclines have been shown to depress plasma prothrombin 
activity, patients who are on anticoagulant therapy May require downward 
adjustment of their anticoagulant dosage. 

in long-term therapy, periodic laboratory evaluation of organ systems, 
including hematopoietic, renal, and hepatic studies should be performed. 

All infections due to Group A beta-hemolytic Streptococci should be 
treated for at least 10 days. 

Since bacteriostatic drugs may interfere with the bactericidal action of 


Penicillin, it is advisable to avoid giving tetracycline in conjunction with 
penicillin. 


trose and Sodium Chloride Injection USP, Ringer's Injection USP, or Lactated 
Ringer’s Injection USP but not in other solutions containing calcium (a pre- 


The reconstituted solutions are stable at room temperature for 24 hours 
without significant oss of potency. Any unused portion must be discarded 
after that period. The final dilution for administration should be administered 


Children: Usual dose: 4 mg./kg. followed by 2 mg./kg. every 12 hours. 

In patients with renal impairment: (See Warnings”) 

Total dosage should be decreased by reduction of recommended indi- 
vidual doses and/or by extending time intervals between doses. 

HOW SUPPLIED: 100 mg. vials. of. sterile cryodesiccated: powder. rev. 11/72 
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‘DALMANE 
flurazeoam HC] 


Ine 30-mg capsule h.s. —usual adult dosage 
“(15 mg may suffice in some patients) 
One 15-mg capsule h.S¢-—initi 
debilitated patients. 








e for elderly or 


Dalmane (flurazepam HCl) 

when the etiology of insomnia 
indicates the need for sleep 
medication 


(J Consistently effective in 
helping patients get to 
~ gleep, stay asleep, sleep 

longer 


C High level of patient 
acceptance 
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when restful sleep is indicated 








Before prescribing Daimane (fiurazepam HCI), 5 
please consult Complete Product informa- 
tion, a summary of which follows: 


Indications: Effective in all types of insomnia 
characterized by difficulty in falling asleep, 
frequent nocturnal awakenings and/or early 
morning awakening: in patients with recurring 
insomnia or poor sleeping habits: and in acute 
or chronic medical situations requiring restful 
sleep. Since insomnia is often transient and 
intermittent, prolonged administration is gen- 
erally not necessary or recommended 


Contraindications: Known hypersensitivity to 
flurazepam HC 


Warnings: Caution patients about possible 
combined effects with alcohol and other CNS 
depressants. Caution against hazardous ocou- 
pations requiring complete mental alertness 
(e.g., operating machinery, driving). Use in 
women who are or may become pregnant only 
when potential benefits have been weighed 


_against possible hazards. Not recommended 


for use in persons under 15 years of age. 
Though physical and psychological depend- 
ence have not been reported on recom- 
mended doses, use caution in administering 
to addiction-prone individuals or those who 
might increase dosage. 


Precautions: In elderly and debilitated, initial 
dosage shouid be limited to 15 mg to preclude 
oversedation, dizziness and/or ataxia. If come 
bined with other drugs having hypnotic or 
CNS-depressant effects. consider potential 
additive effects. Employ usual precautions in 
patients who are severely depressed, or with 
latent depression or suicidal tendencies. 
Periodic blood counts and liver and kidney 
function tests are advised during repeated 
therapy. Observe usual precautions in pres- 
ence of impaired renal or hepatic function 


Adverse Reactions: Dizziness, drowsiness. 
lightheadedness, staggering. ataxia and falling 
have occurred, particularly in elderly or debil- 
tated patients. Severe sedation. lethargy. dis- 
orientation and coma, probably indicative of 
drug intolerance or overdosage. have be 
reported. Also reporta were headache, feart- 
burn, upset stomach, nausea, vomiting, 
diarrhea, constipation, GI! pain. nervousness, 
talkativeness. apprehension, irritability, weak- 
ness, palpitations, chest pains, body and 

joint pains and GU complaints There have 
also been rare occurrences of sweating, 
flushes, difficulty in focusing, blurred vision, 
burning eyes. faintness, hypotension, short- 
ness of breath, pruritus. skin rash, dry mouth, 
bitter taste, excessive salivation. anorexia, 
euphoria, depression, slurred speech, corn- 
fusion, restlessness, hallucinations. and 
elevated SGOT. SGPT, total and direct bilh- 
rubins and alkaline phosphatase. Paradoxical 
reactions, e.g.. excitement, stimulation and 
hyperactivity. have also been reported in 

rare instances. 


Dosage: individualize for maximum bene- 

ficial effect. Adults: 30 mg usual dosage: 15 ga 
may suffice in some patients. Elderly or 
debilitated patients: 15 mg initially until response 
is determined. 


Supplied: Capsules containing 15 mg or 
30 mgtlurazepam HCI. 
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